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NOTICE. 


If  it  be  desired  to  reduce  the  Mean  Time  at  any  Place  to  that  of 
Greenwich  (or  Railway)  Time,  (which  latter  is  used  in  the  Tide  Tables, 
published  in  Liverpool  and  Glasgow,)  the  following  correction  must 
be  applied  to  the  Time  given  in  these  Tables  :— 

Minutes. 


Brest 

- 

+ 

18 

Devonport 

- 

+ 

17 

Portsmouth 

• 

+ 

4 

Dover 

- 

— 

5 

Sheerness 

• 

— 

3 

Harwich 

- 

— 

5 

Hull 

• 

+ 

1 

Sunderland 

- 

+ 

5 

North  Shields 

- 

+ 

6 

Leith 

- 

+ 

13 

Thurso 

• 

+ 

14 

Greenock 

- 

+ 

19 

Liverpool 

m 

+ 

12 

Pembroke 

m 

+ 

20 

Weston-super-mare 

- 

+ 

12 

Holyhead 

- 

+ 

18 

For  the  Irish  Ports,  should  Dublin  Hear 

i  Time  be  required,  the 

following    correction    must  be  applied 

to 

the 

time  given  in  these 

Tables  ;— 

Minutes. 

Kingstown 

- 

— 

1 

Belfast 

m 

— 

2 

Londonderry 

m 

+ 

4 

Sligo 

- 

+ 

9 

Galway 

- 

+ 

11 

Queenstown 

- 

+ 

8 

Waterford 

- 

+ 

3 

The  above  corrections  are  also  given  at  the  foot  of  each  page  under  the 
place  for  which  the  times  and  heights  of  high  water  are  predicted. 


ADVERTISEMENT. 


In  the  following  Tables  the  time  of  High  Water  is  given  to  Mean  time  at  Place. 
Those  who  are  desirous  of  knowing  the  Apparent  time,  (or  that  shown  by  the  Sun,) 
at  which  High  Water  occurs,  must  apply  the  equation  of  time,  by  addition  or  sub- 
traction, as  directed  for  that  purpose. 

The  height  of  the  tide  in  these  Tables  is  calculated  from  the  mean  level  of  the  low 
water  of  ordinary  springs,  because  the  soundings  expressed  in  most  charts  are  reduced 
to  that  level.  The  height  therefore  which  is  given  at  each  place  is  the  actual  rise  of 
high  water  above  the  mean  low- water  level  of  spring-tides. 

In  the  column  of  the  Moon's  transit,  (m)  stands  for  morning,  and  (a)  for  afternoon. 

The  Moon's  age  is  given  in  days,  and  tenths  of  a  day,  from  the  time  of  her  conjunc- 
tion, or  change;  thus,  it  is  New  Moon  on  the  28th  of  June,  at  uh.  $$  m.  in  the 
afternoon,  and  therefore,  on  the  29th  of  June,  at  noon,  the  moon  being  12  h.  27  m. 
old,  her  age  may  be  accounted  as  five  tenths  of  a  day,  and  is  expressed  by  0*5. 

The  highest  tides  take  place,  on  the  west  coast  of  Ireland  and  on  the  south 
coast  of  England,  three  transits  after  the  New  and  Full  Moon,  unless  diverted  by 
gales  of  wind  or  other  extraordinary  causes.  Along  the  east  coast  of  England,  they 
take  place  four  transits  after  the  New  and  Full  Moon.  In  the  river  Thames  they 
occur  five  transits  after  the  same  epoch.  These  differences  arise  from  the  fact,  that 
the  same  tide-wave  which  produces  high  water  on  the  west  coast  of  Ireland  takes  half 
a  day  in  its  progress  thence  to  the  east  coast  of  England,  and  a  whole  day  before  it 
arrives  in  the  river  Thames. 

The  time  of  liigh  water  at  Brest  is  added  for  the  benefit  of  vessels  navigating  along 
the  north  coast  of  France  and  adjacent  sea. 

Immediately  after  the  Tide  Tables,  at  page  98,  will  be  found  a  convenient  method  of 
deducing,  from  them,  the  height  of  the  tide  at  any  intermediate  hour,  between  high 
and  low  water. 

At  page  100  are  given  corrections  for  finding  the  depth  at  high  water  on  the  dock- 
sills  at  Falmouth,  Devonport,  Plymouth,  Portsmouth,  Sheerness,  Chatham,  Woolwich, 
Deptford,  London,  Hull,  Middlesbrough,  Hartlepool,  Sunderland,  Newcastle-upon- 
Tyne,  Leith,  Cardiff,  Pembroke,  Holyhead,  Liverpool,  Birkenhead,  Dublin,  and 
Londonderry. 

At  page  103  will  be  found  a  collection  of  Constant  Differences,  by  which  the  time 
and  height  of  high  water  at  certain  other  ports  may  be  approximately  found. 

At  page  108  a  description  is  given  of  the  general  set  of  the  tides  in  the  neigh- 
bourhood of  several  parts  of  the  coast,  including  a  full  account  of  the  streams  among 
the  Orkneys,  and  through  the  Pentland  Firth,  by  Captain  F.  W.  L.  Thomas,  R.  N. 
Also,  the  development,  by  Rear-Admiral  F.  W.  Beechey,  of  the  movement  of  the 
great  tide-wave  up  the  English  and  Irish  Channels,  and  into  the  North  Sea ;  to 
which  has  been  added  a  description  of  the  set  of  the  tides  in  the  vicinity  of  Rathlin 
Island  on  the  north  coast  of  Ireland  by  Captain  Richard  Ho  sky  n,  R.N.  And,  at  page 
146,  remarks  on  the  tidal  streams  among  the  Channel  Islands,  by  Staff  Commander 
John  Richards,  R.N. 

Lastly,  there  is  appended  for  various  places  on  the  globe,  arranged  according  to  the 
apparent  progress  of  the  tide-wave,  as  well  as  alphabetically,  the  time  of  high  water  on 
the  days  of  Full  and  Change  ;  with  the  rise  of  the  tide  at  springs  and  neaps. 


▼1 


The  stations  at  the  several  ports  where  the  tidal  observations  were  made  on  which 
the  predictions  in  these  tables  are  based,  are  as  follows, — viz  : — 

Brest,  entrance  of  the  basin— Devon  port,  Dockyard — Portsmouth,  Dockyard — 
Dover,  North  Pier  —  Sheerness,  Dockyard — London  Docks  (reduced  to  London 
Bridge,  the  latter  being  given  in  these  tables,  by  applying  to  the  times  at 
the  docks  +10,n)  —  Harwich,  Angel  Quay — Hull,  Victoria  Dock  —  Sunderland, 
North  Dock — North  Shields,  Low  Lighthouse — Leith,  East  Pier — Thurso,  near 
Scrabster  Pier — Greenock,  East  Dock — Liverpool,  St.  Georges  Pier — Pembroke. 
Dockyard — Weston-su per- mare,  Bairnbach  Island — Holyhead,  Pier — Kingstown, 
Watering  Pier— Belfast,  New  Dock — Londonderry,  Ship  Bridge— Sligo  Bay,  Mul- 
laghmore — Galway,  Nimmos  Pier — Queenstown,  Scott's  Wharf — Waterford,  Dun- 
cannon  Fort. 


The  following  diagram  is  intended  to  explain  the  terms  Spring  Rise,  Neap  Rise, 
and  Neap  Range  as  made  use  of  on  the  Admiralty  Charts  and  in  the  Sailing  Direc- 
tions published  by  the  Admiralty : — 

Tide  Gauge. 
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Phases  of  the  Moon. 


Moon's  Declination  at  Noon. 


New  -----     a     o     5  Morning. 
First  Quarter-     992  Afternoon. 

Fall  -----17  3  45  Afternoon. 

Last  Quarter  -  24  10  33  Morning. 

New 31     3  41  Afternoon, 

In  Apogee  -  -     9     o     o  Noon. 
In  Perigee  -  -  2 1     2     o  Afternoon. 
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45  Afternoon. 

3    a 

0      8 

11 

9 

5- 

'9 

•5    45 

37    J 

9     19 

Last  Quarter  24  10 

23  Morning; . 

4    1 

7    57 

12    1 

3 

(8 

20 

1     41 

38   a 

0    58 

New  -  -  -  -  31     3  4.1  Afternoon. 

5     ' 

4    57 

13   i 

6 

14 

21 

<5    57 

29   2 

1     24 

6    1 

14  1 

> 

9 

1     5o 

30    - 

0    39 

In  Apogee-  -    9    0 

0  Noon. 

7 

7     33 

15  » 

S« 

2.5 

3  8.21 

31 

8    50 

In  Perigee-  -  »i     9 

0  Afternoon. 

8 

3       S 

16   1 

>5 

24 

8    ao 

«  of  High  Witer  an  green  for  Mem  Time  at  PUcej  U  Dublin  or  Railiraj  Time  be  reqnirud,— fa 
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JANUARY, 

8/0. 

i 

\              GALWAT. 

QUEENSTOWN. 

WATEEFORD. 

\i 

Morn  mo. 

Afternoon. 

MORNING, 

Afternoon. 

Morning. 

Aftrhnoon. 

s. 

* 

h 

IV. 

is. 

F. 
1 

1 

'I.  i 
til.  ■ 
If.  i 

rb.i 

F.    i 

s.  i 

f    ' 

I.  ■ 
In  i 

ir.  i 
iw 
I 
1 

(in  i 
"'-  P 
hi 
If.  i 

r  ' 

r   3 
It  i 

Time. 

'   3  48 
1   4  33 

3  5  '7 

4  6     0 
1    6  40 
I    7  11 

7  8     . 

8  3  42 

B  9  *7 

DIO    31 
III     24 

3    1     3 

+    10 

5  a  5° 

6  3  35 

7  4  17 

3  5  4* 
1    635 
1    7    10 
1  7  59 

3  8  50 

4  9  43 

510  4» 

6     — 
1    0  39 

5  1  ;i 
V    -   5° 

=   3  4' 
1  4  26 

Height. 

14     2 
14     6 
14    7 
14    4 
13  n 
'3     4 

12  8 

10     8 

10  7 

11  7 
ia    3 

13  1 

13  10 
M    7 
'5     0 
'5     0 

14  9 

14    ,; 

*3     5 

12  6 
11   10 

11     8 

13  I 

2  S 

3  4 
13   11 

4  rI 

4  55 

5  39 

6  20 

7  0 

7  4' 

8  21 

9  4 

9  5» 

10  « 

11  58 

0  31 

1  33 
3  36 
3   '3 

3  56 

4  38 

5  21 

6  3 

6  47 

7  34 

8  34 

9  16 
(O  14 

II    35 

1  '7 

3    32 

3  17 

4  3 
4  4" 

I  tight. 

«4    4 

'4    7 
14    6 

14      3 

'3    7 
13     0 

12  3 

11     6 
10  11 

10     7 

10  9 

11  3 
11   11 

13  8 

13  fi 

14  3 

14  10 

15  ° 

4    '1 
r4     7 

13  II 
II   t 

1     7 

a     4 
3     0 

3  7 

4  1 

Time. 

4  S 
4.5* 

5  4„ 

6  3J 

7  ' 
1   4. 

5  3 

8  5", 

9  3- 

11   », 

1     3 
a    S 

3     « 

3  55 

4  4= 

6  S 
651 

7  *< 

8  3C 

9  4 
9  5a 

10  47 

"  38 
1  59 

3  6 

4  > 
4  49 

Ueittlit. 

Si 

"  I 

10    9 
10    4 
9  11 
9    6 

9     * 

8  11 

9  I 
9    ■ 

10  7 

11  7 

11  11 
11     9 
11    5 

10    4 
9  10 
9    7 
9    7 
9  10 
10    3 
10    9 

Tim-. 

4  34 

5  " 

6  ( 

6  47 

7  *J 

8  3 
83; 

9  M 

9  5' 

10  51 

11  je 

0  3£ 

1  37 

a  3S 

3  3' 

4  18 

5  " 

5  47 

6  30 

7  »4 

758 

8  4a 

9  38 

10  17 

11  3; 

1   18 
3  36 

3  35 

4  3' 

5  " 

H.ii-rM. 
[I         6 

11     7 

11     6 
11     4 

10     6 

9     8 

9    3 
9    0 
S  11 
9    ° 
9    3 
9    9 

10  4 

**     5 

I!       9 

11  7 

'i     3 

10     8 

"     8 

9     8 

10  6 

11  0 
11     4 

4  31 

5  ao 

6  4 

6  48 

7  »? 

8  4 

8  39 

9  12 

9  5° 

10  43 

11  41 

1  14 

2  if 

3  30 

4  »3 

5  3 

5  4G 

6  29 

7  1.= 

7  56 

8  39 

9  30 

10  7 

11  9 

0  50 
a     7 

3  =0 

4  ao 

5  i* 

Height. 
12      3 

ia     3 

11     6 

11  4 

10     6 
10     0 
9    8 

9     7 
9  ]° 
io    3 

10  9 

"     5 

J2      3 

n     6 

12  8 
12     8 
12     5 

11  11 
11     4 
10     8 

10  4 

11  6 

Time. 

4  57 

5  4  = 

6  2' 

7  9 

7  45 

8  23 

8  55 

9  39 
10  15 

0  43 
<  46 
a  5a 

3  47 

4  38 

^  a5 

6    8 

6  5i 

7  35 

8  17 

9  ° 
9  4a 

10  37 

11  43 

0  '5 

1  28 
a  46 

3  5a 

4  47 

5  3+ 

Height 

ia    3 

i»   a 
II   « 

I  1          7 

10    E 

10    3 

9    IC 

9    S 

10   e 

II  8 

13      j 

la     7 

12     8 
ia     7 

ii     8 

10     5 

10  3 
'°     5 

11  4 

11     9 
11   11 

19-1 
• 
■'J 
*'5 
3'i 
4'J 
.!'S 

> 

9-5 
"=■5 
■■•5 
ia-J 
■3.< 

'4-5 
0 
■6-{ 
'7-5 
'8-i 
'9-5 
io-5 

"'5 

I 
•3'5 
»4'j 
"<'5 
,(,■; 
>7'< 
■8-j 

• 

Half Xcu Spring)        yft.    eta. 

5*     10in- 

gib  2-. 

Equation  of  Time  at  Noon. 

i 

3 

3 
4 

I 

7 
I 

3  S1 

4  20 

4  47 

5  *5 

5  4a 

i    9 

6  35 

7  © 

Sub 

, 

1 
1 
'. 
M 

'. 

if 

7  *5 

7  Jo 

8  14 

8  37 

9  ° 
9  32 

9  43 
10    4 

Sub. 

i7 
18 
19 
30 

33 

*3 

M 

10  24 

1°  43 

11  19 

11  36 
11  52 

13      8 
13    22 

Sub. 

35' 
36 
37 

38 

39 
30 
31 

m.    a. 

13   36 

12  49 

13  2 

'3  13 
'3  24 
•3  34 
'3  43 

Sub. 

Xbt  timet  of  High  Wtfar  ■»  giren  for  Mean  Time  at  Plscej  if  Dublin  or  Kailw»j  Time  be  required,— flu 
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TIDE  TABLES  FOB  THE 

FEBRUARY,  1870. 

1 

1 

-  ti 

BREST. 

DBVONPOBT. 

PORTSMOUTH. 

1 

11 

MOBKIKO. 

AFTEttKOOH. 

MOBHIMO. 

Afternoon. 

Mousing. 

Afiebkooi 

Xtefc 

Height. 

Tuno. 

Height 

Time. 

Height. 

Time. 

Height, 

Time. 

Height. 

m*.  In* 

b.m.If, 

Tii. 

1 

oa57 

4  13 

•8    5 

4  36 

18     6 

6    9 

15     4 

6~  21 

14     9 

— 

0  11I12 

W. 

* 

1  44 

4  53 

18    6 

5  10 

18     6 

6  47 

15     6 

7     „ 

14     9 

0  3 

12      4 

0  51:1a 

Th. 

3 

2  29 

5  »7 

18    + 

5  43 

18     3 

7  20 

15     4 

7  3 

14     6 

1     S 

12     3 

I  2613 

F. 

4 

3  11 

5  59 

17  11 

6  16 

'7    9 

7  53 

i5     0 

2  s 

14     1 

1  4 

12      2 

2       0 

12 

8. 

.5 

3  S3 

6  32 

17     5 

6  48 

'7     • 

8  25 

14     4 

8  4c 

13     6 

3  1 

12      O 

3    33 

11 

* 

6 

4  34 

7     3 

16     6 

7  »3 

16    0 

8  53 

13     9 

9 

13     1 

2  45 

II       8 

3     6 

11 

M. 

7 

5   16 

7  4i 

•5    6 

8     0 

14  II 

9  *3 

"3     1 

9  4< 

ia     7 

3  a 

11     3 

3  40 

11 

Tu. 

t 

6    0 

8  21 

14    4 

8  44 

13  10 

10    0 

ii    5 

10  2 

12      1 

35 

io     91!  4  18 

10 

\V. 

9 

6  45 

9  11 

'3     5 

9  45 

13       3 

10  44 

11  11 

11  1 

II      9 

4  4 

10    5    5     7 

10 

Tli. 

10 

7  34 

10  21 

13     0 

11     1 

13      ° 

11  44 

11     8 

— 

— 

5  3 

9     9 

6  13 

9 

P. 

11 

8    3j 

11  4» 

13     a 

— 



a  20 

11     9 

°5S 

II      9 

65 

9     7 

7  3° 

9 

S. 

12 

9    20 

0  23 

13     7 

0  j8 

14      I 

i  39 

12     3 

a  1 

12     3 

B  1 

8  48 

10 

* 

13 

IO    16 

r  29 

14  10 

'  58 

■3     8 

a  53 

13     0 

3  aj 

13    1 

9  a 

10    9"  9  jo 

11 

M. 

M 

II    13 

2  23 

16     6 

2  +6 

'7     5 

4    0 

H    °,|  4  H 

13  11 

10  1 

11     7<;io  42 

11 

Tu. 

15 

morn, 

3     8 

18     3 

.1  »S> 

18  11 

4  56 

'5     °!|  5  2 

14    8 

11    j 

12     3 

11  3512 

W. 

16 

0    JO 

3  5i 

r9     6 

4  " 

20    a 

5  43 

15     9    6 

15     3 

11  4 

12   10 

—       — 

Th. 

r7 

1     6 

4  34 

20     4 

4  5' 

20     ; 

631 

,6     3 

«  5. 

15     9 

0    . 

13     1 

0  31  13 

F. 

it 

2     1 

5  i7 

20    9 

5  39 

20     7 

7  .6 

16    6 

7  3 

0  5 

13     4 

1   I7|J3 

S. 

■9 

a  54 

6    0 

»o    5 

6   33 

20         I 

7  58 

8    2< 

!j   " 

1  3. 

13     5 

2     1  13 

*■ 

3  47 

6  44 

19     8 

7    « 

19        O 

8  42 

.3.. 

9    . 

15     3 

a  2 

13     a 

2  45  13 

M. 

21 

4  39 

7  28 

18     2 

7  J" 

i7     4 

9  a3 

!5    3:  9  4' 

H    7 

3 

ia     8 

3  2812 

Tu. 

22 

5  33 

8  15 

16    5 

8  43 

*$    7 

10    6 

14     3|io  3< 

"3    9 

3  5 

11    11 

4  13  11 

W. 

»3 

6  37 

9  i4 

14  10 

9  5° 

14     3 

10  57 

13     4 

11  a 

1-3     0 

4  4 

5   "Mo 

Th. 

»4 

7    32 

10  31 

13  11 

11  1] 

13   10 

ia    0 

ia    7 

— 

— 

5  4- 

11  4 

6   32  10 

F. 

»5 

8   16 

°    3 

13   11 

0  39 

12       7 

1  is 

12    4 

7     < 

7   JO  10 

S. 

20 

9  I0 

0  44 

.4~3 

1  30 

14   * 

2     1 

12    10 

2  4c 

12     7 

8  3 

'•I  4 

9   ri» 

*■ 

a? 

10    a 

1  5a 

15     3 

2  18 

16  0 

3  i; 

13      6 

3  5 

13     3 

9  4. 

M. 

28 

5 

»  4i 

J, 

3     ' 

17      2 

4  19 

■4    3 

4  44 

13  11 

103' 

"1 

:f 

HmlfHetn  Spring  1        qft.    Cln, 

r-  !)■"■ 

6ft.  4i„. 

Phates  of  the  Moon. 

Moon's  Declination  at  Noon. 

D.    H.  «. 

HUD. 

0             » 

XJ>. 

o        1 

KJ>. 

a       1 

M.D.    ° 

Firat  Quarter-    8    6  19  Afternoon. 

1 

16   8.  6 

9   ' 

ra 

>7 

8N.40 

2  S   1 1  S.  2' 

Full  -----  16     3  28  Morning. 

a 

is    41 

18 

3     *7 

2(5  21 

Last  Quarter  -  22     6  46  Afternoon. 

3 

J     46 

11   2 

0 19 

'9 

1  s.j<5 

27    19      3 

, 

4 

J     35 

13    2 

1 21 

■20 

7      9 

aS'itS     5 

5 

S    15 

13     2 

1 13 

21 

1     53 

29' 

In  Apogee  -  -    6    g    0  Morning. 

6 

4"-  3 

14     I 

9  48 

i  a 

5    5a 

3*> 

In  Perigee-  -  18     40  Morning. 

7 

8     12 

I".      T 

7      8 

as 

8    53 

.5' 

8 

ia       3 

l6     I 

a4 

0    47 

BRITISH  AND  IRISH  FORTS. 
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FEBRUARY,  1870. 

DOVER. 

SHEERNESS. 

LONDON. 

g  SQ 

*5 

« 

MORNINO. 

Afternoon. 

Morning. 

Afternoon. 

Morning. 

Afternoon. 

Ime. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

.  M . 

F, 

.      L 

H.    M. 

F.       L 

H.    M. 

F.     I. 

H.   If. 

F.     I. 

H.   M. 

F.      1. 

H.    M. 

F.     1. 

D. 

44 

18       1 

— 

— 

1     8 

15    7 

I  28 

*5    9 

*  37 

20      I 

a  59 

20      2 

o-8 

4« 

•    5 

l8       2 

0  25 

18      3 

1  48 

ij  10 

2       8 

15  " 

3    19 

20     3 

3  38 

20      4 

i-8 

,  44 

18       3 

I       2 

18       2 

2    2j 

*5    9 

2    41 

i5    9 

3  54 

20      4 

4  " 

20      3 

2*8 

20 

18       I 

I    38 

17    II 

2  57 

i5    8 

3  13 

15    7 

4  *7 

20      2 

4  43 

20       I 

3*8 

5* 

15 

r    9 

2    13 

17       7 

3  29 

15    5 

3  45 

i5    3 

5     1 

20      0 

5  17 

19   10 

4*8 

'  30 

1; 

'     3 

2   47 

16    II 

4    a 

15    0 

4  18 

14  10 

5  33 

19     8 

5  49 

19      4 

5'8 

;    4 

16     6 

3  ai 

l6      2 

4  35 

14    6 

4  53 

H    3 

6    6 

18    II 

6  24 

18     6 

6-8 

:  39 

XJ    9 

3  59 

'5    3 

5  « 

13  11 

5  3^ 

13     8 

6  42 

l8      2 

7     J 

17     9 

J 

.    20 

14  10 

4  44 

14    4 

5  54 

13     4 

6  19 

13     1 

7  22 

17      5 

7  46 

17     1 

.8-8 

;  14 

14  0 

5  44 

13  10 

6  50 

ia  10 

7  a5 

12     8 

8  16 

l6      9 

8  53 

16     7 

9-» 

i  18 

1^ 

J    9 

6  56 

14    0 

8    3 

12     8 

8  42 

12  .9 

9  a9 

16    6 

10    6 

16    8 

io*8 

'  3<5 

14  5 

8  13 

14  10 

9  21 

12  11 

10    0 

13     3 

10  46 

16  11 

11  27 

'7     4 

11. 8 

'45 

15  5 

9  H 

16    1 

10  35 

13    7 

11    4 

14    0 

_ 

... 

0     1 

17     8 

12-8 

>  41 

16  9 

10     6 

17     4 

11  3a 

14    6 

11  56 

14  11 

0  33 

18    3 

1     1 

18  10 

13-8 

>  30 

17  11 

10  53 

18     6 

— 

— 

0  19 

15     4 

1  a5 

'9    5 

1  5° 

19  10 

14.8 

*7 

19  0 

11  41 

19     4 

0  41 

*S    9 

1     2 

16     1 

2  12 

20    3 

a  33 

20     7 

O 

— 

— 

0    4 

19     8 

1  23 

16    5 

1  44 

16    8 

a  55 

21     0 

3  16 

21     3 

16.8 

»  28 

19  11 

0  52 

20  0 

2     6 

l6     IO 

2  27 

16  11 

3  37 

ai     5 

3  57 

21     7 

17-8 

16 

20  0 

1  39 

19 11 

2  48 

l6     11 

3     9 

16  11 

4  18 

21     8 

4  39 

21     7 

i8-8 

2 

19     8 

2  25 

l9    5 

3  30 

l6        9 

3  5' 

16    7 

5    0 

21     6 

5  aa 

21     4 

19*8 

•  47 

18  11 

3     9 

18    4 

4  *3 

16    3 

4  3<5 

15  " 

5  44 

21     1 

fi    7 

20    6 

20.8 

i  3i 

17     8 

3  55 

17    0 

4  58 

^5    5 

5  »i 

15     0 

6  28 

19  11 

6  32 

19    4 

C 

.  21 

16    3 

4  48 

15    6 

5  47 

14    6 

6  17 

14     1 

7  18 

18    9 

7  46 

18     2 

22*8 

;  j9 

14  11 

5  53 

14    7 

6  52 

13     7 

7  30 

*3     4 

8  19 

17     8 

8  58 

J7    3 

23.8 

>  32 

H    5 

7  16 

H    7 

8  13 

13     a 

8  57 

13     3 

9  39 

17     2 

10  23 

17    3 

24.8 

r  58 

14  11 

8  36 

»5    3 

9  4i 

i3    5 

10  21 

13     8 

11     8 

17     6 

11  49 

17    9 

25.8 

>  7 

15  10 

9  35 

16    4 

10  55 

13  11 

11  26 

14    3 

— — 

_ 

0  23 

18     2 

26.8 

>  59 

16    9 

10  22 

'7     1 

"  5i 

H    7 

0  54 

18  7 

1  19 

19    0 

27-8 

lean  Spring")        qft.    ^in. 

gft.      Qin. 

j0ft.   4in. 

Equation  of  Time  at  Noon. 

M.     8. 

MJ>. 

If.    8. 

M.D. 

If.     8. 

M.D. 

M.      8. 

3  52 

Sub. 

9 

14    28 

Sub. 

17 

14    14 

Sub. 

*5 

13     l6 

Sub. 

3  59 

IO 

14    29 

l8 

14      9 

26 

13       6 

4    <* 

II 

14    29 

*9 

14     3 

27 

"  55 

4  " 

12 

14    29 

20 

*3  57 

28 

12  44 

4  17 

13 

14    27 

21 

13  5o 

4  « 

14 

14  a5 

22 

13  4* 

4  *4 

15 

14  22 

33 

13  34 

4  *7 

16 

14  19 

»4 

13  *5 

of  High  Water  are  given  for  Mean  Time  at  Place;  if  Greenwich  or  Railway  Time  be  required,— for 
tMiftwfim.  •  I  •  Shiirctm (attract 8m.  I        LoiDONOm. 


TIDE  TABLES  FOR  THE 


FEBRUARY,  1870. 

| 

z 
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11 

Th. 
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S. 

2(5 

9  10 

8  49 

9 

928 

3  11 
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'7 
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11 

* 
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3 
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3 
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Last  Quarter  -22    6 

46  Afternoon. 

3 

8     46 

II     3 

0 

19 

IS 

1  8.56 

37 

28 

'9 

4 

4    35 

13   a 

1 

31 

IO 

7      9 

10 

In  Apogee  -  -    6    9 
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Afternoon. 

MOBN1NG. 

Afternoon. 

Time.  1  Height.. 

Ttma. 
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» 

s8 
19 

Id  Apogee  -  -    6     1 

0  Morning. 

6 

7      5 
1      3 

4    37 

14 

18 

33 
13 
5< 

33 

*4 

8      91 

0    38 
■     38 

30 

6 

2 

In  Perigee  -  -  18     0 

0  Noon. 

B 

1(3 

aflligfc  Water  we  ginn  for  Mean  Time  at  Placet  ""  Dublin  or  Railway  Time  ben 
uui  Mifracf  1  m.  ■  Loavonmar  odd  in.  I  Buao  Bit  adt 


BRITISH  AND  IRISH  FORTS. 
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MARCH,  1870. 


GALWAT. 


Mobkikg* 


Time. 

B.    M. 


4 
4 

5 

s 

6 


ii 
47 

20 

5* 
*4l 


55 
26 


6 

7 
8 

8  40 

9  *5 
10  32 

"  59 


o 
1 
2 

3 

4 
5 
5 


41 

55 

49 

37 

19 
2 

46 


6  31 

7  14 

8  1 

8  53 

9  54 

0  1 

1  21 

2  21 

3  Jo 

3  48 

4  22 


Height. 
F.     1. 


13 
14 
H 


7 
2 

6 


'4    7 
14    4 


'3 

13 
12 

11 

10 
10 
10 

10 
11 
12 

i5 
16 

16 

16 

i5 

*4 
12 

11 

10 

10 

10 
11 
12 

13 
H 


11 

4 

7 
8 

9 
1 

2 

6 

6 

11 

3 
5 
3 
7 

3 
6 

2 
8 

3 
6 

6 
11 

9: 

5 
o 


Aftbbkook. 


Time. 

H.  M. 


30 

•3 
36 

8 
40 

11 


4 

5 

5 
6 

6 

7 

7  43 

8  20 

9 

56 

14 


9 
11 


1 

2 

3 

3 

4 

5 
6 


20 
22 

15 
58 

41 
24 

9 


6  52 

7  37 

8  26 

9  22 
10  31 


1 
2 

3 
4 
4 


42 

53 
48 

30 

5 

37 


Height 
F.     I. 

3  10 
4 


4 
4 
4 

3 

3 
2 

1 

o 
o 


5 

7 
6 

2 

8 

o 
2 

2 

4 
1 


0  11 

2  2 
3 

4  9 

j" 

6    61 

5  11 
4  11 

3  6 

1  11 
o    a 


1  5 

2  2 

3  o 

3  8 

4  3 


QUEENSTOWN. 


MOBKIKO. 


Time. 

H.    M. 

4  34 

5  11 

5  47 

6  20 

6  50 

7  20 

7  5° 

8  20 

8  53 

9  33 
10  32 

"  55 


o 

2 

3 

3 

4 

5 
6 


39 
2 

5 
58 

43 
28 

^3 


6  58 

7  4° 

8  22 

9  ^ 
9  58 

11  13 

1  24 

2  35 

3  21 

4  9 
4  45 


Height. 

F.  I. 

IO  II 

11  5 

11  7 

11  7 

11  6 

11  2 

10  10 

10  4 

9  9 

9  3 

8  9 

8  8 


8 

9 
10 

11 

12 

12 

13 

12 
12 
11 
10 


TO 

5 

5 

4 
2 

9 

o 

9 
3 
5 
5 


9    ^ 
8  11 


9 

9 
10    3 

10  10 

11  3 


Afternoon. 


Time. 
H.   M. 


4 

5 
6 

6 

7 

7 
8 


53 
29 

4 

35 

5 

35 
5 


8  36 

9  12 


9 
11 


1 
2 

3 

4 

5 

5 
6 


59 
12 


21 

36 

33 
21 

5 
5i 
36 


7  18 

8  1 

8  43 

9  3i 

10  31 

11  58 
o  42 


2 

3 
3 
4 
5 


2 

3 

50 

*7 
2 


Height. 
F.     I. 

II       7 

II 

II 

II 

II 


WATERFORD. 


Morning. 


Time. 

H.    M. 


4 
35 


11 

10 
10 

9 
8 

8 


9 

9 

10 

n 
12 
12 
12 

12 
10 


7 

7 
4 

o 

7 
o 

6 

11 

7 


1 

11 
11 
10 

6 
11 
11 

61 
11 


10  11 
9  11 


6 
6 

f7 

7 
8 


56 

34 

7 
40 

12 
4i 

TO 


8  39 

9  10 

9  49 
*o  54 


9 
8 

8 

9 

9 
10 

11 

11 


2 

10 
11 

11 
7 

o! 
5 


f  Memo  Spring") 
Range.  S 


ft    Kin. 


7*  5 


5ft.    1Qin. 


O 
2 

3 
4 

5 

5 
6 

7 
8 

8 

9 

10 

11 
o 

1 
2 

3 
4 
5 


5* 
11 

19 

17 

5 

49 
33 

18 

o 

40 

22 

17 
33 
13 

33 
46 

44 
29 

8 


Height. 

F.      I. 


II 
12 
12 
12 
12 

12 
II 
II 
10 
IO 

9 

9 
IO 

II 

12 

12 

13 
13 

13 

13 
12 

II 

IO 

9 

9 

9 
10 

11 

11 

11 


8 
o 
2 

3 
3 

o 

9 
4 

9 
2 

7 

6 
2 
2 
2 
10 

4 
8 

6 
1 

4 

5 
6 

8 

6 

10 

5 
o 

7 
11 


Aftbbkook. 


Time. 
H.    M. 


5 

5 
6 

6 
7 


16 

51 
23 

5<5 

27 


7  5^ 

8  24 

8  54 

9  a7 

10  18 

11  3^ 
o  12 


1 
2 

3 

4 

5 
6 

6 


3a 
46 

5° 
42 
27 

11 
56 


7  39 

8  20 

9  o 
9  4<5 

i°  53 


2 

3 
4 
4 
5 


53 

11 

18 

8 

49 
25 


Height 
F.      I. 


II 

12 
12 
12 
12 

II 
II 
II 
IO 

9 
9 

9 

9 
10 

II 

12 

13 
13 
13 


10 

I 

3 

3 
2 

11 

7 
1 

5 
101 


5 
4 


10 
8 
8 


5§ 


D. 

28*  81 


2* 
3# 


4* 

5* 
6- 

7- 

J 

9* 

10* 


13 
12 

11  11 

10  11 


II« 

12* 

13 ' 

6|i4* 

O 
■  6- 

i7- 

18- 


10 


IO 

10 
ri 
11 
12 


8 

1 
8 

4 
9 


919- 

20* 
21* 


C 
23" 
24- 

*5' 
26* 

27* 

28* 

29* 


6«-  2 


m. 


Equation  of  Time  at  Noon, 


M .  8. 

M.  D. 

H*   8. 

M.  D. 

V.  8. 

M.  D. 

M.   8. 

J  12  32 

Sub. 

9 

10  43 

Sub. 

17 

8  30 

Sub. 

*5 

6    4 

Sub. 

12  20 

IO 

10  27 

18 

8  12 

26 

5  46 

12   8 

II 

10  11 

19 

7  54 

27 

5  27 

l  11  55 

12 

9  55 

20 

7  36 

28 

5  9 

1  11  41 

13 

9  38 

21 

7  18 

29 

4  50 

11  27 

H 

9  22 

22 

6  59 

30 

4  3» 

11  13 

15 

9  4 

*3 

6  41 

31 

4  14 

10  58 

16 

8  47 

*4 

6  23 

m  of  High  Water  are  given  for  Mean  Time  at  Place;  if  Dublin  or  Railway  Time  be  required,— -for 
Oaxwat  add  11  m.  |  QtrsEirixoirK  add  8  m.        I  Wubbpobd  odd  3  m. 


?6 

TIDE  TABLES  JOB  THE 

APRIL,  1870. 

s-" 

: 

-"  £ 

BREST. 

DEVONPOHT. 

POBTSMOUTH. 

g 

: 

II 

1 

1 

Sfi 

MOBNISO 

Anijusoos. 

MOKNINO. 

AlTB&KOOa. 

MoKKma. 

Attkbk 

Time.   H^lgbt, 

Time 

Bolffbt 

TJmo. 

iluiRht. 

Time. 

Hoigbl 

Time. 

Hei^t. 

Time, 

B 

H.    M. 

V.     L 

a.   n. 

F. 

I 

o»ag 

4     » 

18 

7 

4  rJ 

18     G 

5  Si 

'5     3 

6  14 

14 

I] 

11  5* 

"    5 

— 

s. 

a 

1  11 

4  3i 

18 

8 

4  47 

18      7 

6   2; 

'5     4 

*  45 

15 

« 

°  »3 

"     5 

0  39 

I 

* 

1 

1  53 

5     * 

18 

tf 

5  rf 

18     4 

«JS 

'5     a 

7  " 

14 

9 

0  43 

13     4 

I     J 

I 

M. 

4 

a  3(5 

5  30 

18 

1 

3  44 

17     9 

7  H 

.+     8 

7  37 

14 

5 

1  if 

13     3 

I  31 

I 

Tu. 

5 

3  »a 

0    0 

17 

j 

6  iCS 

I?      I 

7  5= 

14     a 

8    7 

•3 

1  4< 

13      0 

a     0 

W. 

6 

4    9 

<S  33 

16 

6 

"Sji 

J5  " 

8    31 

13    7 

8  36 

13 

5 

3  i( 

ii     8 

3  33 

1 

TU. 

J 

4  59 

7  " 

15 

4 

7  34 

14    8 

8  J. 

9  11 

13 

a  5 

II       2 

3   » 

I 

R. 

t 

5  5i 

7  58 

H 

0 

8  35 

13     6 

9  3" 

12     3 

9  S$ 

12 

5 

3  3a 

10     8 

3  55 

I 

a 

9 

6  44 

8  58 

»3 

1 

9  37 

13     0 

11      8 

10  54 

» 

** 

4   23 

4  54 

*. 

10 

7  3J 

10  34 

*3 

2 

ti     8 

13     6 

11  3< 

11     4 

— 

5  3 

9     8 

<5  15 

M. 

i  1 

8  3« 

"  5' 

14 

0 

— 

_ 

0  23 

13    a 

1     8 

II 

«5' 

9  10 

7  38 

I 

Tu. 

la 

9iE 

0  38 

H 

9 

1    0 

15     6 

1  i" 

13    0 

*  33 

12 

JO 

8  1 

10     8 

8  5' 

I 

\y. 

*■% 

10  aa 

t  3' 

16 

8 

■  53 

'7     8 

3  s 

'4    3 

3  4° 

'4 

0 

9  3- 

11     8 

9  5' 

I 

Tl,. 

M 

11  16 

3  30 

18 

8 

3  41 

19    7 

4    ! 

'5    3 

4  34 

'5 

10  "i 

13      7 

io  37 

I 

F. 

15 

norn. 

3     a 

30 

4 

3  24 

20  11 

4  is 

5  33 

16 

10  5i 

13     3 

11  30 

1 

S. 

1' 

0  11 

3  4* 

31 

3 

4    9 

11     4 

J* 

6     9 

16 

t 

11  45 

13     9 

— 

ft 

*7 

1     7 

"4  3i 

31 

5 

4  5= 

ai     3 

<>3> 

i(S  11 

'■•  M 

16 

7 

0      jj 

13     9 

0  29 

I 

is. 

ib 

a    5 

5  15 

20 

11 

5  37 

>Q    4 

7  '- 

.6     7 

7  34 

16 

3 

0  5a 

'3     8 

1  l5 

I 

Tu. 

*9 

3    3 

6     0 

>9 

8 

6    »3 

19      D 

7  5< 

16    0 

8  17 

'5 

8 

1  3* 

13     3 

2    0 

I 

W. 

ao 

4    » 

°"  45 

18 

1 

7    9 

17   I 

8  3l 

15    a 

8  59 

r4 

10 

a  a. 

12     8 

3  46 

I 

Tl.. 

ai 

4  59 

7  35 

16 

1 

8    3 

15  I 

9  > 

14     1 

9  44 

13 

10 

3  " 

11     9 

3  34 

t 

F. 

S. 

as 

5  5Jf 

831 

H 

4 

9    <5 

13   e 

10 

12  10 

10  33 

12 

10 

3  5S 

10   u 

4  38 

I 

33 

6  4? 

948 

13 

5 

10  30 

13  9 

11     . 

11    9 

n  47 

13 

3 

5     « 

10     1 

5  4° 

* 

»4 

7  3f> 

11  ig 

13 

4 

"  51 

13    8 

_ 

0  31 

II 

6 

6    2C 

9    9 

7     a 

M. 

3' 

S      2. 

— 

0    30 

H    j 

1  1' 

12     6 

1  53 

12 

0 

7  4 

10    0 

8   18 

I 

Tl.!. 

ao" 

9     5 

1     0 

'4 

7 

1  aG 

'5    * 

1  ij 

»3     ' 

*  59 

13 

t 

851 

10     7 

9   30 

I 

w. 

a/ 

9  47 

1  49 

15 

9 

a     8 

16  a 

3  a 

13    9 

3  5* 

13 

5 

9  43 

11     2 

10     3 

I 

Tli. 

a8 

10  29 

3  36 

16 

10 

a  43i'7     4 

4  1. 

14    4 

4  3^ 

14 

1 

10  a 

11     8 

10  38 

1 

F. 

a9 

11   10 

»  59 

17 

9 

3   1618     0 

*  S. 

14  10 

5  « 

14 

7 

'o  5. 

13       O 

11    ia 

I 

s. 

' 

"  5' 

3  3» 

18 

2 

3  47  N8    3 

5"! 

'5    ' 

5  43 

14 

11 

11  sE 

12        3 

"  43 

Half  Mp»ii  Spring  7 

9"-  <?"• 

7"-  9'"- 

6*.  4*. 

i%om  o/  *Ae 

J/eow. 

Moon's  Declination  at  Noon. 

p.  II. 

W. 

H.D. 

1 

M.r» 

a 

,■ 

H.C 

D            # 

M.I. 

„ 

New i     i 

j8  Morning. 

1 

iK.47 

9 

21  N. 

13 

'I 

3  fl.20 

»i 

13 

First  Quarter      9     4 

3j  Morning. 

2 

6      6 

IO 

*2 

13 

18 

7      32 

26 

8 

Full 15   l0 

sS  Afternoon. 

3 

0    11 

:i 

16 

54 

9 

0     13 

27 

3 

Last  Quarter    aa     4 

2j  Afternoon. 

4 

3     54 

12 

13 

0 

ao 

I      42 

28 

0 

37  Afternoon. 

.■- 

7       5 

'.-; 

8 

3 

31 

1    S> 

-9 

5 



i5 

9    34 

14 

% 

W 

23 

0    46 

30 

9 

In  Apogee  -  -    a     9 

0  Morning. 

7     - 

1     12 

'5 

3  8. 

Si 

3.3 

8     39 

In  Perigee  -  -  15   11 

0  Afternoon. 

8    j 

1    5* 

16 

8 

ia 

a4 

5     4' 

In  Apostc  -  -  29     0 

0  Smb. 

BRITISH  AND  IRISH  PORTS. 


» 


APRIL,   18/0. 


DOVER. 


MoBHIXGb 


Time. 

B.  M. 

II    30 


O 
O 
I 

I 
2 

3 

4 


*9 
5» 
34 
56 

33 

13 

2 


5 
6 


61 

7  43 

8  46 

9  39 
10  26 

ij   14 


o 

1 
2 
2 

3 
4 

5 

7 
8 

9 
9 


26 
16 

3 

5' 
40 

39 

50I 

7 
16 

6 
45 


Height. 
F.     L 

18      3 


18 
18 

^7 

17 
16 

15 
'4 


4 
2 

9 
3 
6 
6 

7 


11 
2 


13 
14 

10  ii 
18  5 

19  8 

20  4 


20 

19 
18 

17 
*5 
14 

14 

*5 
16 

16 


10  22  17 


10  57 


17 


5 
10 

10 

5 
11 

7 

o 

5 

3 
2 

11 

6 

11 


Arra&vooir. 


Time. 

H.     M. 

II    46 
O      2 


O 
I 
I 
2 

2 

3 
4 


35 
•  8 

4<H 
14 

5» 
36 

3i 


5 

7 


44 

4 

8  16 

9  14 
10    3 

10  49 

11  38 


o 
o 
1 

2 

3 
4 
5 


2 

5i 
40 

*7 

15 
8 

14 

6  -28 

7  44 

8  43 

9  26 

10    3 

10  40 

11  14 


Height. 
F.     I. 


8 
8 

8 
8 


4 
4 

3 
01 


7  a 

6  11 

6  01 

5  <J 

4  a 

3  11 

4  9 


6 

7 

9 
20 

20 

20 
20 

J9 
18 

16 
15 


81 

1 

1 


3 

4 
2 

8 

3 
2 


14  10 

15  9 


16 

^7 

i7 
18 


3 

9 
o 


Mean  Spring)       Qft.   j^in. 
Range.  J       &       * 


SHEERNESS. 


MoftKIXG. 


Time. 
H.    M. 

I      4 

1  34 

a     3 

2  3* 

3  o 

3  *9 

4  3 

4  4^ 

5  a9 

6  36 

8  6 

9  a9 

10  36 

11  30 

0  35 

1  19 

a    3 

2  46 

3  *9 

4  15 

5  6 

6  6 

7  *9 

8  53 

10  6 

11  2 
11  41 

o  32 


Height. 

F.  I. 

5  8 

5  " 

5  11 

5  9 

5  ^ 

5 

4  6 

3  10 

3  a 


2 
2 

3 
4 
5 


8 

9 

6 

6 
6 


6  10 


7 

7 

7 
6 

5 
4 
3 


4 

5 
1 

4 
5 
3 
4 


2  10 

3  o 

3  7 

4  3 
4    9 

i5     5 


Aftsbxoox. 


Time. 

H 

H.  M. 

1 

I  20 

I  49 

2  l8 

2  46 

3  14 

3  45 

4  22 

5  4 

5  59 

7  17 

8  48 

*°  5 

"  5 

11  53 

0  14 

0  57 

1  41 

2  24 

3  7 

3  5a 

4  4o 

5  33 

6*  45 

8  12 

9  3» 

io  36 

11  a3 

a 

11  58 

0  15 

0  49 

1 

Height. 

r.    1. 

5  io| 
5  11 


5  I0 

5 


8 


5  3 
4  10 

4  a 
3  <S 
2  11 


2 

3 

4 

5 
6 

6 

7 


7 
o 

o 


o 
6 


7    5 

7  3 
6    9 

5  11 
4  10 

3  10 
3     o 

2  10 

3  3 

3  11 

4  6 

5  o 
5  3 
5  7 


gft.    Qin. 


LONDON. 


MoBHiNG* 


Time. 
H.     M. 

a  34 
3     5 


3 

4 

4 

5 

5 
6 

7 

8 

9 


34 
3 

3a 
2 

34 
11 

0 

6 
29 


10  57 

0  34 

1  22 

a    4 


3 

4 

5 

5 
6 


49 
33 

15 
1 

45 
37 


7  36 

8  5<5 

10  20 

11  33 
o    3 

0  50 

1  29 

2  2 


Height. 
F      I. 

20      2 

20 


20 
2o 
20 

19 

19 
18 

17 

16 
16 

17 

19 
20 

21 

22 
22 
21 
21 
20 
18 

17 

16 

17 

'7 
18 

18 

l9 
19 


5 

4 

I 

8 
1 
1 


7 
8 

7 

5 
8 


o 
1 

9 
1 

o 

6 


9 

o 

8 
o 

10 
6 

11 


AFTEBNOOIf. 


Time. 
fl.  M. 

2  JO 

3  ao 


3 
4 


5 
6 


49 
17 

4  46 

5  16 
53 
34 

7  3a 

8  46 

10  15 

11  35 
o  7 

o 

1 

2 


3 

3 
4 

5 

6 

7 
8 

9 

10 

o 

1 
1 
2 


59 

43 
26 

11 

S3 
38 
22 
10 

5 
13 

40 
58 

29 
10 
46 
16 


Height. 
F.  L 

20  4 

20  5 

20  4 
20  2 
19  II 

19 
l8 

17  8 
l6  II 


16 

17 
18 

18 
20 
21 
21 

22 
22 
21 
20 

19 

17 
16 

16 
17 

18 

19 

19 
20 


o 
1 

9 

1 

2 
10 

1 
o 
6 
8 


3 
11 

11 

9 

4 

6 

3 

9 
o 


*5 


D. 

1  '4 

a '4 

3-4 
4.4 

5'4 
6-4 

7*4 

9#4 
10*4 

11-4 

12*4 

i3'4 

O 

15-4 

i6#4 
17-4 
18-4 
19-4 
20*4 

c 

22*4 

a3"4 
24-4 

a5#4 
26*4 

*7'4 
28*4 


IQtL   4in. 


Equation  of  Time  at  Noon. 


m.  a. 

3  56 
3  38 


3 

3 

2 

2 
2 

1 


20 

2 

44 

a7 
10 

53 


Sab. 


MJ>. 

9 
10 

11 

12 

'3 

14 

15 
16 


M. 

I 
I 
I 
O 

o 
o 
o 
o 


8. 

XJ>. 

36 

Sub. 

17 

19 

18 

3 

19 

47 

20 

3i 

21 

16 

22 

0 

a3 

14 

Add. 

a4 

M.  8. 


O 
O 

o 
I 
I 
I 
I 
I 


29 

43 

5<5 
10 

22 

35 
46 

58 


Add. 


MJ>. 

a5 
26 

a7 
28 

29 

30 


8. 

8 


It. 
2 

2  I9 
2  29 
2  38 

a  47 
3  55 


Add. 
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TIDE  TABLES  FOE  THE 


APRIL,  1870. 

a 

i 

5 

|| 

HARWICH. 

HULL. 

SUSDERLAND. 

1 

w 

Mofismo. 

Afternoon. 

Morning. 

Afternoon, 

Mob  Nino. 

Afternoon 

Time. 

lU-iglit 

Time. 

Height 

Time. 

Height. 

Tine. 

H.'ifl.t 

Time. 

,l!..-i¥!]t. 

Time. 

Helgl 

F. 

1 

oaae 

0   I? 

11     4 

0  33 

11     * 

6  jo 

30      4 

7    J 

30 

5 

3  43 

13    11 

3  57 

14 

ft 

3 

1    11 

0  47 

"    5 

I      I 

11   s 

7   30 

20     6 

7  3< 

6 

4  13 

14      3 

4   3(5 

14 

ft 

3 

»  53 

t    l6 

"    J 

I   33 

i'    4 

7  Ja 

30      6 

8    ( 

30 

5 

4  41 

14    a 

4  55 

14 

u. 

4 

336 

'   4' 

"t     3 

3      I 

It      3 

8  ao 

30      3 

8  3. 

1 

5  " 

13  11 

5    3j 

'.5 

Tvi 

J 

3    3" 

a  17 

11     1 

a  3» 

10    II 

849 

19  a 

9    J 

19 

4 

5  4* 

'3     5 

s  ;/ 

13 

\V. 

6 

4    S 

3  47 

10    9 

3     3 

IO      7 

9   33 

18    II 

9  3S 

18 

t 

6  13 

0  31 

13 

TIi 

7 

4  5S 

3  ao 

•o     5 

3  38 

10    3 

9  5e 

r8     0 

10  13 

'7 

6 

65 

13      3 

7  i3 

II    I 

F. 

a 

5  5* 

3  57 

10     0 

4  16 

9  IC 

10  41 

l7    ° 

11  i< 

16 

6 

7  3< 

11     6 

8     a 

11 

S. 

9 

6  44 

4  43 

9    8 

5  " 

9    « 

11  43 

16    1 

— 

8  3 

10   10 

9 

IO 

ft 

10 

7  39 

5  44 

9    5 

6  33 

9    3 

O   31 

15    9 

1 

'.; 

7 

9  4* 

10     6 

io  34 

E 

11 

8  33 

7  13 

9     6 

7  56 

9    8 

I   42 

"5    9 

3  a 

16 

3 

11  14 

IO    10 

11  5' 

11 

Sit 

19 

9  28 

8  36 

9  *! 

9  i3 

10    3 

3j8 

16  IO 

.;  .3. 

17 

8 

— 

— 

0  aj 

II     I 

w. 

13 

10  33 

9  43 

10     7 

10  14 

II      0 

4    4 

18     6 

4  34 

'9 

4 

0  5J 

Ia    5 

1  34 

13 

TIi. 

'4 

11   16 

10  41 

11     4 

11    4 

11     8 

4  59 

30      3 

5  * 

30 

10 

1  5a 

13     7 

3  it 

14 

F. 

*j 

morn. 

11  37 

ia     0 

n  49 

13      3 

5  43 

31      6 

6     i 

22 

0 

3  3S 

14     8 

3     = 

15 

ft 

I<5 

0  11 

— 

— 

0  10 

13     4 

637 

33      $ 

6  5= 

33 

9 

3  ac 

'5    J 

3  43 

'5- 

ft 

r7 

1      7 

0  31 

13      S 

0  S3 

13      6 

7  13 

33    10 

7  1 

33 

11 

4    4 

15  10 

4  at 

15  ' 

M. 

ib 

-    3 

1  16 

11    5 

1  38 

13      3 

7  57 

33      9 

3    ,, 

33 

6 

4  47 

'5    9 

5    S 

Tn. 

J9 

3    I 

3     1 

ia     1 

3  34 

II    11 

8  43 

33       0 

•9      . 

21 

4 

5  3a 

15    1 

5  55 

14 

W. 

:c 

4    1 

a  47 

11     7 

3   10 

11     4 

9  38 

30    8 

9  5= 

19 

10 

6  iS 

14    0 

0   44 

13 

TIi. 

|] 

4  ft 

3  33 

11     0 

3  5<S 

10     8 

10  15 

19     0 

10  4a 

18 

3 

7  '• 

ia    11 

7  38 

ia   > 

F. 

22 

5  Si 

4  ai 

10     4 

4  47 

10     1 

11   14 

■;    « 

11  s< 

16 

IC 

8    t 

8  38 

n    , 

S. 

33 

6  47 

5  17 

9   10 

s  53 

9    8 

— 

0  3c 

,6 

3 

9  id 

11     0 

10     0 

10 

5-. 

14 

7  3« 

6  35 

9     7 

7  a.o 

9    7 

1  10 

'5  '• 

1  4* 

■5 

11 

10  40 

10     8 

11  is 

10 

H, 

3.5 

8  33 

8     1 

9     8 

8  39 

9  10 

3  36 

16    1 

3     1 

i(S 

6 

»  53 

11     0 

— 

— 

Tu. 

36 

9    5 

9  *4 

10     0 

9  43 

10    3 

3  34 

17    0 

4    J 

'7 

6 

0  z£ 

11     4 

0  55 

11 

W. 

a7 

9  47 

to  10 

10    5 

»°  34 

10    7 

4  3i 

18    1 

4  5a 

18 

6 

1  31 

13       I 

1  44 

13 

Th. 

28 

10  39 

10  53 

to  10 

11   10 

11    0 

5  10 

18  10 

5  37 

19 

3 

3      4 

13      8 

a  aa 

13 

F. 

39 

11  10 

it  38 

II     a 

11  45 

11     3 

5  44 

■  9    6 

6    1 

19 

<• 

3  40 

13     3 

3  57 

13 

S. 

30 

11  jJ 

11     4 

6  18 

.9  11 

"5  3i 

23 

3   » 

13     7 

3  37 

■3 

Half  Hem  Spring  )         gtt>    Qin. 

JQtt.    5in. 

7ft.    Oiii. 

Phase*  of  the  Moon. 

Moon's  Declination  at  Noon. 

D.     H.     M. 

M.D. 

0       . 

H.B. 

*,.,.. 

'    !  H  D. 

• 

New     -  -  -  -     i      i  58  Morning. 

1 

IK.  47 

9    - 

IS. 

13 

'7 

3  S.  30  1   3  $ 

3  8. 

First  Quarter     9     4  aj  Morning. 

3 

6       6 

10    1 

9 

13 

■  8 

7     33  1  3(5 

8 

3 

10     11 

11    1 

6 

5+ 

'9 

0     i3i»7 

3     4 

LastQuarter-  ai     4  aj  Afternoon. 

4 

13    54 

12 

3 

0 

20 

1     43:38 

0X.3 

5 

i7      5 

13 

8 

13 

31 

>     5' 1*9 

5 



6 

'9    34 

14 

49 

aa 

0  4*  a  3° 

9     ' 

In  Apogee  -  -     2     9     0  Morning. 

7 

31       13 

15 

3  8. 

5i 

2.3 

8    39T31 

In  Perigee  -  -  15   11     0  Afternoon. 

S 

ai     51 

t£ 

8 

33 

M 

5    4i,| 

In  Apogee  -  -  ao.     0     0  Noon. 

The  limit  of  High  Water  ire  given  for  Mean  Time  at  Place;  If  Greenwich  or  Rail-way  Time  be  required,  - 
UuwiCH  tnbtract  0  m.  I  Hull  add  1  m.  |  Bcimblud  add  6  m. 
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APRIL,  1870. 

5'i 

• 

j         NOBTH  SHIELDS 

LEITH. 

THURSO. 

s§ 

3   S 

M      ! 

s 

■*! 

.•* 

*  ii 

!     Morning 
1 

• 

;ht. 

Aftsbnoon. 

Morning. 

Afternoon. 

Morning. 

Afternoon 

«5 

Time. 

Heig 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time 

Height. 

Time. 

Height. 

H.  M. 

F. 

I. 

H.   M. 

F. 

1. 

H.      M. 

F.     1. 

H.    M. 

F. 

I. 

H.    M. 

F. 

1. 

H.   M. 

F.    I 

• 

D. 

F. 

«   3  43 

12 

IO 

3  57 

12 

-   11 

2   41 

15    » 

*  55 

l6 

0 

8  43 

13 

0 

857 

13 

0 

• 

& 

2    4    12 

13 

c 

4  *7 

13 

0 

3     9 

16     O 

3  *3 

l6 

0 

9  12 

13 

0 

9  27 

12    II 

i*4 

* 

3  4  43 

12 

II 

4  58 

12 

•    9 

3  37 

15    « 

3  5a 

*5 

9 

9  4» 

12 

9 

9  58 

12 

7 

»'4 

M. 

4  5  14 

12 

7 

5  29 

12 

•    5 

4     7 

15    7 

4  23 

15 

5 

10  13 

12 

5 

10  29 

12 

1 

3*4 

To. 

5  5  44 

12 

2 

6    0 

12 

,    0 

4  39 

15    2 

4  55 

14 

11 

10  45 

II 

10 

II       2 

II 

6 

4*4 

W. 

6  6  16 

II 

9 

0*  34 

11 

5 

5  « 

14    8 

5  2.9 

14 

4 

11  21 

II 

2 

11    41 

IO 

9 

5*4 

TL 

7  <$  53 

II 

2 

7  ^4 

IC 

>    9 

5  49 

14    0 

6  11 

13 

6 

— 

0    3 

IO 

4 

6-4 

F. 

8  7  40 

IO 

4 

8    8 

S 

)  11 

^  35 

13     1 

7    * 

12 

8 

0  27 

9 

11 

0  53 

9 

7 

7 '4 

S. 

9  8  40 

9 

7 

9  17 

S 

>    5 

7  34 

12    4 

8  11 

12 

1 

1  H 

9 

3 

2     2 

9 

0 

J> 

*    i 

010    1 

9 

5 

10  46 

9    7 

8  53 

12    0 

9  4i 

12 

2 

*  45 

8 

11 

3  36 

9 

0 

9*4 

M.  i 

1 11  26 

9 

10 

— 

10  20 

™    5 

10  58 

12 

10 

4  19 

9 

3 

4  59 

9 

6 

10*4 

Tu.i 

205 

IO 

3 

0  39 

10    9 

11  3* 

13    4 

— 

5  34 

IO 

0 

6    2 

IO 

8 

fi-4 

W.i 

3   1     7 

II 

3 

1  34 

ii 

:  10 

0     1 

13  11 

0  28 

14 

8 

6  29 

II 

5 

6  5i|i2 

2 

I2#4 

Th.i 

4   1  58 

12 

4 

2  20 

13 

I     0 

0  52 

ij    4 

1  ^5 

15 

11 

7  11 

12 

11 

7  29*3 

7 

13*4 

F.  i 

5  a  4i 

13 

6 

3     0 

14    0 

1  37 

16    8 

1  58 

17 

2 

7  47 

14 

2 

8    7 

14 

7 

O 

S.   i 

6  3  20 

H 

4 

3  4» 

H    7 

2  19 

i7     7 

2  40 

17 

10 

8  28 

14 

9 

849 

14  J 

ro 

15  #4 

*   i 

7  4    4 

H 

8 

4  »7 

14    8 

3     1 

17  11 

3  22 

17 

IO 

9  11 

14 

10 

9  34 

14 

8 

i6#4 

X.  i 

8  4  jo 

*4 

6 

5  i3 

14    2 

3  44 

17     8 

4    7 

17 

4 

9  57 

14 

4 

10  21 

13  J 

[i 

17-4 

It  i 

9  5  36 

13 

10 

6    0 

13 

1     4 

4  3i 

16  11 

4  54 

16 

6 

10  45 

13 

4 

11     9 

12    ] 

[O 

18-4 

IW.  2 

0  6  23 

13 

0 

6  47 

12 

>    5 

5  18 

16    0 

5  4» 

15 

5 

11  34 

12 

2 

12     0 

II 

6 

19*4 

Tkl 

1   7  12 

11 

IO 

7  40 

ii 

'     3 

6    8 

14    9 

636 

14 

1 

— 

0  28 

IO    ] 

[i 

20*4 

2  8  n 

10 

7 

8  46 

10    2 

7    ^ 

'3    5 

7  4i 

12 

11 

0  57 

IO 

4 

1  3i 

9  J 

[O 

€ 

&  i 

3  9  a7 

9 

10 

10  12 

9    8 

8  20 

12    6 

9    5 

12 

3 

2  11 

9 

5 

*  57 

9 

3 

22*4 

mm 

410  52 

9 

8 

11  31 

9  10 

9  46 

12    3 

10  25 

12 

4 

3  43 

9 

1 

4  24 

9 

2 

»3 '4 

M.  2 

5    — 

0     7 

10     1 

11     0 

12    7 

11  33 

12 

10 

5     * 

9 

3 

5  35 

9 

6 

24-4 

Tils 

6  0  40 

10 

4 

1     7 

10    7 

— 

0    2 

13 

2 

6    3 

9 

11 

6  28 

10 

4 

a5"4 

7    1  3' 

IO 

11 

1  5i 

ii 

[     2 

0  26 

i3     7 

0  45 

14 

0 

6  46 

10 

9 

7     a 

11 

3 

26*4 

MM 

829 

II 

6 

2  26 

ii 

:  10 

1     3 

14    4 

1  21 

14 

9 

7  17 

11 

7 

7  3i 

12 

0 

27-4 

r.    a 

9  a  42 

12 

1 

»  58 

12    4 

1  38 

15     * 

1  55 

15 

4 

7  45 

12 

4 

7  59 

12 

7 

28-4 

S.  3 

0  3  13 

12 

6 

3  28 

12 

t     8 

2  11 

'5     7 

2  26 

15 

9 

8  14 

12 

9 

8  29 

12 

9 

• 

HmlfM^Spriug}       gft.  gin. 

8ft-! 

gin. 

gft.  yin. 

Equation  of ' 

Pirne  a/  Noon. 

X.D. 

X.     ft. 

M.D. 

M.     s. 

M.D. 

M. 

8, 

> 

M.D. 

M.      S. 

I 

3  56 

Sab. 

9 

1  36" 

Sub. 

17 

0 

29 

Add. 

*5 

2      8 

Add. 

2 

3  38 

IO 

1  19 

18 

O 

43 

26 

2    19 

3 

3  so 

II 

1     3 

19 

O 

5* 

*7 

2    29 

4 

3    a 

12 

0  47 

20 

I 

10 

28 

2   38 

5 

*  44 

13 

0  31 

21 

I 

22 

29 

2    47 

6 

a  27 

14 

0  16 

22 

I 

35 

30 

*  55 

7 

2  10 

15 

0    0 

n 

I 

46 

i 

*  53 

16 

0  14 

Add. 

*4 

I 

58 

ft«  tnaaaefHlgfc  Wafer  am  given  for  Mean  Time  at  Place;  if  Greenwich  or  Bail  way  Time  be  required,— -for 
~~        ~  Menu  I  Luxe  add  18  m.  |  TauuQaddUm. 
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g 

ij 

IS 

GREENOCK. 

LIVERPOOL. 

PEMBROKE. 

i 

~ 

*£ 

MOSNINQ, 

Afternoon. 

MoRHICO.     \>  Aftetimoos. 

MOBNIKO 

ATTERNOOlt. 

Time. 

Height. 

Ha* 

licit-lit 

Tin,,.. 

Height. 

Time.    Height. 

Time 

Height. 

Tunc. 

Bright, 

F. 

1 

oasp 

O     9 

9     5 

0  33 

9     1 

"    3? 

35      5 

II   ja 

25     6 

6  38 

3D 

6 

6  43 

20    ; 

S. 

2 

1   11 

0  40 

9    7 

05S 

9    7 





0    7 

23     6 

658 

30 

S 

7  13 

ao    ; 

i 

S 

1  53 

I    13 

9    7 

1  37 

9    7 

O    33 

35     6 

038 

35     5 

7   28 

30 

5 

7  43 

20      i 

M. 

4 

*3<5 

I    43 

9    6 

*  56 

9    <5 

0  S3 

35     3 

1    J 

24  11 

7  57 

30 

0 

8  12 

19  1 

Sfa. 

5 

3  « 

3    II 

9    5 

3  36 

9     4 

1  33 

34    6 

1  3<S 

2+       O 

8  37 

19 

4 

8  43 

,8  11 

w. 

6 

4    9 

3   43 

9    3 

3  5R 

9     1 

1  5i 

33   q 

a    8 

23     0 

9    0 

l8 

5 

9  i? 

17 11 

Th. 

7 

4  9 

3   15 

8  11 

3  34 

j     9 

2  2< 

33   5 

a  45 

21     9 

9  35 

I? 

4 

9  55 

16   s 

F. 

S 

5  5' 

3  j6 

8     8 

4  19 

8    6 

3     7 

31       I 

3  3= 

20    5 

0  1.6 

16 

3 

10  40 

'5   i 

8. 

9 

6  44 

4  4* 

8     4 

5  »9 

8    3 

3  59 

19    ID 

4  3J 

19    4 

1     7 

15 

1 

11  43 

14  it 

*• 

IC 

7  38 

5  57 

B     1 

6"  41 

8    0 

5  17 

"9    a 

6    t 

19    4 

— 

0  33 

14  ij 

M. 

1 1 

8  33 

7  33 

8     1 

8     3 

8    3 

6  33 

19  10 

7  3= 

20    7 

1    5 

15 

3 

1    5 

15  ! 

Tu. 

13 

938 

8  40 

8    6 

9  '3 

8  10 

8    9 

31       6 

8  35 

j33       7 

3  33 

10 

6 

.5      7 

17    ( 

W, 

13 

9  44 

9    1 

10    13 

9    4 

9     7 

23     8 

9  3 

24     9 

3  4° 

l8 

7 

4    1 

19  : 

Th. 

14 

11  16 

1036 

9    7 

11      0 

9  ie 

9  55 

35    9 

10  it 

26    7 

4  38 

20 

6 

5    3 

F. 

'5 

morn. 

11  H 

10    0 

II    46 

10     a 

10  37 

»7     3 

<°  51 

27  10 

5  a7 

33 

1 

5  5= 

23  i 

S. 

l6 

0  11 

— 

— 

O      9 

10     4 

38     4 

ii  4i 

38     6 

a  13 

2.? 

0 

6  3.5 

33   : 

» 

zj! 

1     7 

0  33 

'°    5 

o56 

to     fl 

— 

0 

38     7 

6  58 

33 

4 

7    3C 

33      ! 

Hi 

IS 

>    J 

1  19 

"°     5 

1  41 

10     4 

0  39 

38     5 

0  5 

38     1 

7  4a 

23 

10 

8    4 

33      i 

Th. 

*$ 

3     3 

a    4 

10    a 

3  26 

10     0 

1  H 

37     6 

1  3 

[a6     7 

837 

7 

8  5= 

20   H 

W. 

4     a 

348 

9  10 

3   10 

9    7 

1  58 

*S     9 

2  a 

134    9 

9    13 

30 

0 

9  34 

'9 

Th. 

31 

4  59 

3  33 

9     4 

3  57 

9     ' 

3  43 

33     8 

3 

•9    a 

9  5J 

18 

a 

IO   3C 

17  . 

F. 

12 

5  55 

4  a3 

8   10 

4  5* 

8     7 

3  34 

»<     8 

4 

^20    9 

10  4e 

16 

5 

11   K 

15  : 

S. 

2.' 

6  47 

5  37 

8     4 

6    7 

8    3 

4  44 

30     0 

5  3! 

19   a 

11  51 

'5 

3 

— 

— 

*■ 

34 

7  36 

647 

8    0 

7  a? 

8     1 

6  13 

19     7 

65 

19    9 

□  37 

'5 

0 

1  ij 

15  : 

JI. 

a5 

8   31 

8    6 

8    3 

8  41 

8    4 

7  35 

20     2 

8  1 

20    9 

1  54 

i5 

4 

a  33 

15  « 

Tii. 

a6 

9    5 

9  '3 

6     6 

9  4* 

8    t 

8  39 

21     4 

9 

3    7 

16 

5 

3  35 

17  1 

w. 

3? 

9  47 

jo    4 

8     9 

10  33 

8  11 

9  ai 

22     7 

9  4 

23     1 

4    a 

17 

I 

4  "3 

18     ! 

Th 

38 

10  a9 

10  42 

9    ° 

ii     1 

9     J 

iq    e 

33    7 

10  1 

34    0 

4  43 

18 

8 

5    J 

'9   J 

F. 

»9 

11  ig 

9    3 

11  3? 

9    3 

iQ  33 

24    4 

10  5 

24     8 

5  a3 

J? 

6 

5  4= 

19   ! 

S. 

JO 

10  51 

"  54 

9    4 

ii    < 

34  10 

11  3 

35     0 

5  SS 

l9 

1 

Hull  Mem  Spring  1           <ft.    iftln. 

13ft.    Qln. 

10(t   gift. 



Phases  of  the  Moon. 

Moon's  Declination  at  Noon. 

D.      II.     M. 

UJ>. 

0       , 

.,.,,, 

'       M.D, 

1 

itT.47 

9 

IN.  22 

3" 

30]   3J 

2  8.° 

First  Quarter      9     4  25  Morning, 

2 

6      6 

10 

9    43 

18 

33  .   26 

8     1 

3     1 

0     11 

11 

6    54 

19 

'3    37 

3    4fi 

Last  Quarter-  22     4  25  Afternoon. 

4 

3     54 

12 

3      0 

11 

43 1  28 

0M.3S 

1 

7       5 

13 

8     13 

1 " 

ti 

5i  U9 

5      a 



6 

9    34 

'4 

3      49 

2-; 

to 

461:30 

9  *i 

In  Apogee  -  -    2     9    0  Morning. 

2  a 

1     12 

'j 

28.51 

1.3 

18 

39  h 

In  Perigee  ■  -  ij  n     0  Afternoon. 

8    s 

1    51 

1  I't 

8     22 

a4 

15 

41  1 

In  Apogee  -  -  29     0     0  Noon. 
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APRIL,  1870. 

WBBTON-SUFEB-MARE. 

HOLYHEAD. 

KINGSTOWN. 

aft- 

Moumra 

L 

Afternoon. 

Morning. 

Afternoon. 

Morning 

t. 

Afternoon. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

H.    V. 

r. 

I. 

H.    M. 

f. 

■X. 

H.    If. 

F. 

I. 

H.    If. 

F. 

I. 

H.    If. 

F. 

1. 

H.     If. 

F. 

■X. 

D. 

7   12 

36 

3 

7  *7 

36 

6 

10  28 

15 

8 

IO    41 

15 

9 

II    2j 

10 

10 

II  40 

10 

IO 

• 

7  4* 

36 

8 

7  57 

36 

7 

10  54 

15 

9 

11     8 

15 

8 

11  55 

10 

9 

— 

i'4 

8  ii 

36 

5 

8  25 

36 

2 

11  22 

15 

7 

11  38 

15 

5 

0  11 

IO 

9 

0  26 

10 

8 

2*4 

8  39 

35 

11 

«  53 

35 

5 

n  54 

15 

3 

— 

0  42 

IO 

7 

0  57 

IO 

6 

3*4 

9    7 

34 

11 

9  21 

34 

4 

0  10 

15 

0 

0  26 

14 

9 

1  13 

IO 

4 

1  29 

IO 

1 

4'4 

9  36 

33 

6 

9  5i 

32 

8 

0  44 

H 

6 

1     3 

14 

2 

1  45 

9 

11 

2     3 

9 

9 

5*4 

10    7 

3i 

8 

10  24 

30 

8 

1  23 

13 

9 

1  44 

13 

5 

2  23 

9 

7 

2  44 

9 

4 

6»4 

fo  43 

29 

8 

"    7 

38 

9 

2     8 

13 

0 

»  34 

12 

8 

3     7 

9 

2 

3  3a 

9 

0 

7'4 

'*  39 

28 

0 

— 

3    5 

12 

4 

3  43 

12 

1 

4    4 

8 

9 

4  4i 

8 

7 

J 

0  17 

a7 

6 

1    0 

>7 

8 

4  26 

12 

0 

5  14 

12 

2 

5  3i 

8 

6 

*    3 

8 

7 

9'4 

1  43 

28 

1 

2  25 

*9 

0 

5  54 

J2 

6 

6  32 

12 

11 

6  42 

8 

10 

7  *9 

9 

1 

10-4 

3     5 

30 

2 

3  4^ 

3i 

7 

7    6 

13 

5 

7  35 

14 

0 

7  53 

9 

5 

8  25 

9 

9 

n'4 

4  18 

33 

2 

4  5i 

34 

4 

8    3 

14 

8 

8  28 

15 

3 

8  56 

10 

1 

9  a5 

10 

5 

12*4 

5  '9 

36 

5 

5  44 

37 

10 

8  50 

15 

10 

9  10 

l6 

5 

9  49 

10 

9 

10  10 

11 

1 

13*4 

6    8 

38 

11 

6  32 

39 

10 

9  3o 

16 

10 

9  52 

17 

2 

10  28 

11 

5 

10  48 

11 

7 

O 

656 

40 

5 

7  19 

40 

11 

10  13 

17 

5 

10  33 

17 

7 

11  10 

11 

9 

11  32 

11 

10 

15 -4 

7  4i 

4i 

1 

8    3 

40 

10 

10  54 

17 

7 

11  J5 

17 

5 

"  55 

11 

10 

■  — 

** 

16*4. 

8  25 

40 

4 

8  46 

39 

7 

11  38 

17 

2 

— 

0  18 

11 

8 

0  41 

11 

6 

i7M 

9    7 

38 

7 

9  27 

37 

6 

0    2 

l6 

10 

0  26 

16 

4 

1    5 

11 

4 

1  29 

11 

0 

18.4 

9  47 

36 

0 

10    7 

34 

6 

0  51 

15 

10 

1  16 

15 

2 

1  S3 

10 

8 

2  16 

10 

-4 

19.4 

10  26 

33 

0 

10  47 

3i 

6 

1  42 

14 

7 

2    9 

14 

0 

2  42 

10 

0 

3    9 

9 

8 

20.4 

11  13 

30 

1 

11  47 

28 

11 

2  38 

13 

5 

3  12 

12 

11 

3  36 

9 

4 

4  11 

9 

1 

i    <[ 

0  26 

28 

1 

3  5* 

12 

6 

4  38 

12 

4 

4  5° 

8 

10 

5  30 

8 

8 

22*4. 

1     6 

*7 

10 

1  48 

28 

0 

5  19 

12 

4 

5  59 

12 

5 

6    9 

8 

8 

6  46 

8 

9 

23*4. 

a  28 

28 

5 

3    6 

29 

0 

6  34 

12 

8 

7     7 

12 

11 

7  21 

8 

11 

7  54 

9 

2 

24:4 

3  41 

29 

9 

4  14 

3o 

9 

7  35 

13 

3 

8    0 

13 

8 

8  25 

9 

4 

8  53 

9 

6 

*5#4 

4  40 

3i 

8 

5    4 

32 

7 

8  21 

14 

0 

8  39 

14 

3 

9  17 

9 

9 

9  37 

9 

11 

26*4 

5  *5 

33 

5 

5  45 

34 

1 

8  55 

14 

7 

9  11 

"4 

10 

9  55 

10 

1 

10  11 

10 

3 

27-4 

6    4 

34 

8 

6  23 

35 

2 

9  28 

15 

1 

9  44 

15 

3 

10  26 

10 

5 

10  41 

10 

6 

28-4 

6  40 

35 

5 

6  S6 

1 

35 

8 

10    0 

15 

4 

10  14 

15 

5 

io  56 

10 

7 

11  11. 

10 

8 

• 

fMeanSprmf 
Ban**. 

}    l^T1"- 

8" 

;.   Qin. 

5ft.   gin. 

Equation  of 

Time  at  Noon. 

M.      8. 

H.D. 

M.     8. 

M.D. 

If.     8. 

M.D. 

M.      8. 

3     5<S 

Sub. 

9 

1     3<5 

Sub. 

17 

O       29 

Add 

25 

2          8 

Add. 

3     38 

10 

1     19 

18 

0    43 

26 

2       19 

3     20 

II 

1       3 

*9 

0    56 

*7 

2       29 

3       2 

12 

0    47 

20 

1     10 

. 

28 

2      38 

»    44 

13 

0     31 

21 

1     22 

29 

2    47 

1  ■ 

3     27 

14 

0     16 

22 

1     35 

30 

»    55 

2     10 

15 

.0       0 

23 

1.    46 

1    53 

16 

0     14 

Add. 

24 

*  58 

_ 

• 

•- 

_ 1 
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■    TIDE  TABLES  FOR  THE 

APRIL,  18/0. 

4 

3 

. 

BELFAST. 

LONDONDEBBr. 

8LIG0  BAT. 

a 

%  a 

^ 

y 

MOBKINO. 

Aftkhhoos, 

Hmm 

Aftkbnooh. 

MOSNINO. 

AjTBBXOOl 

Tima. 

HciKM. 

Time. 

Height 

Tuna 

H.'iflil 

Time. 

HdKbt 

Time 

Uo^lit 

Time. 

Hmtt 

H.    X. 

a.  it 

F. 

1 

oaap 

II     4 

9    4 

II    18 

9     4 

8  1! 

7    7 

8  31 

7    7 

5  34 

II       O 

5  4! 

II 

& 

2 

1  11 

II   33 

9    4 

"  47 

9     4 

84. 

7    7 

8  59 

7    0 

«    . 

6. 

" 

*■ 

3 

1  J3 



— 

D      3 

9    3 

9  1. 

7     5 

9  27 

7    3 

631 

IO    IO 

6  4 

IO 

M. 

4 

a  3<5 

0  18 

9    3 

0  33 

9    » 

9  4= 

7    2 

9  54 

7    0 

7      J 

10     6 

7  ' 

IO 

Ta 

5 

3    33 

0  49 

9     1 

l     5 

9    ° 

10    E 

6  10 

i°  24 

6    8 

2 3I 

10     0 

7  4 

9 

w. 

b 

4    9 

1  33 

8  11 

1  43 

8  10 

10  43 

6    6 

11     2 

«    1 

8    5 

9    5 

8  21 

9 

Th 

7 

4  59 

a    3 

S     8 

a'  36 

8    6 

II    2/ 

6    0 

"  57 

5    8 

8  43 

8  10 

9  1 

8 

F. 

8 

5  51 

a  $• 

8     4 

3  17 

8     2 



— 

0  31 

5    5 

9  4 

8    3 

10  i< 

a 

S. 

9 

6  44 

3  +S 

8     1 

4  33 

7  M 

I     E 

5    4 

■  53 

5    3 

10  52 

7  11 

11  31 

7  1 

ft 

10 

7  39 

5     a 

7  'J 

5  44 

7  « 

2  3E 

5    4 

3  22 

5     1 

— 

— 

0  if 

8 

M. 

11 

8  33 

6  a4 

7  11 

7    3 

8     ] 

3  is 

5  i° 

4  3a 

6    2 

0  jE 

8    3 

1  3 

8 

Tu 

12 

9  38 

7  4° 

8     3 

8    9 

8    0 

5    = 

6    3 

5  24 

«    9 

2  13 

8  11 

a  4 

9 

W. 

13 

10  aa 

8  37 

8  10 

9    a 

9     ' 

.5  4« 

7    0 

6  12 

7    4 

3    E 

9  " 

3  3 

10 

Tl, 

<4 

11  16 

9  »5 

9    5 

946 

9    7 

6  35 

7    8 

658 

7  11 

3  5> 

10  11 

4   1 

11 

F. 

ij 

morn. 

to    6 

9    9 

10  37 

9  " 

7    2C 

8    2 

7  42 

8    4 

4  33 

11    9 

4   i. 

13 

.S. 

16 

0  11 

10  49 

10    0 

11   11 

10    0 

8    3 

8    6 

8  24 

8    7 

S  lE 

12    4 

5  4 

ia 

ft 

»7 

1     7 

11  3a 

10    0 

"  53 

9  " 

8*4 

I     ' 

9    5 

8    5 

6    2 

12     5 

«2. 

ii 

M. 

(8 

a    5 

— 

— 

0  17 

9  10 

9  2<! 

8    3 

9  47 

8    0 

fi4) 

12     0 

7  « 

11 

Tu 

'9 

3   i 

0  41 

9    9 

1    j 

9    7 

10    s 

7     8 

10  31 

7    5 

7  32 

11     2 

Z  -S4 

10 

W. 

;j 

4    a 

1  30 

2  * 

■  i« 

9     2 

'0  55 

7     0 

11  24 

6    c 

8i7 

10     2 

8  43 

9 

Th 

i] 

4  59 

a  »3 

8  11 

»  5' 

8    8 

"  57 

6    3 

— ■ 

— 

9  12 

9    3 

9  4. 

8  1 

F. 

13 

S  55 

3  ao 

8    5 

3  53 

8    3 

0  3i 

5  10 

1  16 

5     8 

10  21 

8    6 

11     3 

8 

S. 

»3 

6  47 

4  3i 

8     1 

5  •• 

8    0 

»    4 

J     6 

2  49 

5     ° 

■1  45 

8    2 

— 

— 

ft. 

-4 

7  3° 

5  49 

7  " 

6  28 

7  " 

3  27 

3    8 

4    3 

5  « 

0  2. 

8     1 

1     3 

8 

M. 

2.1 

8  aa 

I    1 

7  11 

7  4i 

8     1 

4  33 

6    0 

5    1 

IS    2 

1  40 

8    4 

a  13 

8 

Tu 

a6 

9    .S 

8  10 

8     3 

8  35 

2    S 

5  *S 

6    4 

5  4/ 

6    t 

2  42 

8  10 

3     < 

9 

w. 

17 

9  47 

8  55 

8     7 

9  13 

8    9 

«    5 

6    8 

6  23 

6  10 

8  "5 

9    5 

3  42 

9 

Th 

18 

10  ac 

9  3° 

8  11 

9  47 

9    » 

641 

7     0 

<S  59 

7    1 

3  57 

10    0 

4  13 

10 

F. 

-!/ 

11  10 

10    4 

9    a 

10  20 

9    a 

7  i« 

7     2 

7  33 

7    3 

4  30 

10    5 

4  47 

10 

S. 

i° 

11  .V 

'O  35 

93 

10  je 

9    3 

7  49 

7    4 

8    4 

7    5 

5    3 

10    9 

5  IS 

10  1 

U*lfMcaa8pringl           4ft.    gin. 

3it  10u.. 

6».  fa. 

Phases  of  the  Moon. 

Moott'i  Declination  at  Noon, 

D.    H.  M. 

m 

* 

HA 

0     1 

!£.:.. 

p         / 

2U). 

, 

IK.47 
S      6 

9 

3B.2C3 
7       22 

25     1 
26 

a  8.  ( 

FirstQuarter-     9     4  35  Morning. 

2 

19    43 

,5    ] 

3      A 

.Last  Quarter-  aa     4  35  Afternoon. 

3    1 

3       11 

11 

16    54 

19    2 

0     13 

2  7 

j    4. 

4    1 

!     54 

12 

13       0 

20    2 

I      42 

28 

3H^f 

5    ■ 

7      5 

'3 

8     13 

2J     2 

■      51 

"9 

S      a 

■     ■ 

6    1 

J    34 

14 

2    49 

22    2 

O      46 

30 

>  n 

In  Apogee  -  -     3     9     0  Morning. 

7    » 

1      la 

■5 

28.51 

23    I 

8    39 

In  Perigee-  -  15   11     0  Afternoon. 

8    2 

1     51 

16 

8    22 

24    1 

5    4i 

In  Apogee  -  -  39     0     0  Noon. 
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GALWAY. 


MORJOHO. 


5' 

21 

53 
*3 


4 
5 

5 
6 

6 

•i* 

I  8  57 

IO       I 


II 

o 
I 
a 

3 
3 

4 

5 
6 

6 
7 


29 

10 

»4 
20 

11 

53 

36| 

21 
8 

54 
4» 


Height 
F.     1. 

14     5 

14    6 


14 

'4 

54|i3 
28 


5 
1 

6 

12  10 

11  11 

10  11 

10    3 


Amuroov. 


8  33 

9  33 
10  53 


o 
1 
2 

3 
3 

4 


5» 
53 
39\ 
*7 
5o 
*3 


10 

10 

IX 

13 

14 

'5 
16 

16 

16 

15 

14 

12 

11 
10 
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8 
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1 

5 
6 


7 

2 

2 
o 
6 

2 


10  10 

"    7 
*a    4 

13      0| 

13  7 

14  o 


Time. 

H.  M. 

5    <S 

5  37 

6  9 

638 

7  10 

7  48 

8  32 

9  »5 
10  42 


Height 
F.    1. 

6 

6 


QUEENSTOWN. 


MORKIKO. 


49 
5* 
47 
3» 

15 
4  58 


o 
I 

2 

3 

4 


5 
6 

7 
8 


44! 
3i 

17 

6 

1 
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10  10 

11  35 


o 

X 

2 
2 

3 

4 
4 


15 

*5 
18 

59 

33 

7 

37 


4 
4 


4 
3 

3 

2 

1 
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o 

1 

2 

3 

5 
6 

6 

6 

5 
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o 
o 

o 
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2 

2 


3 

9 

2 

5 
5 
7 


2 
5 


Time. 

H.   M. 

5  i7 
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11     8 

7  >5 

31      3 

7  48 

11      O 

4  14 

14    8 

4  3? 

•4   ( 

Th 

16 

a  34 

1  39 

II      J 

1  59 

"     5 

8  10 

30      9 

8  33 

30      S 

5    « 

14     3 

5  23 

13  1 

F. 

'7 

3  19 

3  i5 

"     3 

a  38 

II     c 

8  55 

30      O 

9  18 

19   <s 

5  4* 

13    7 

6    s 

13    . 

S. 

ifl 

4   W 

3     1 

10  10 

3  »4 

10    8 

9  41 

19     0 

10    4 

18    7 

6  34 

12  11 

7    • 

IS 

i. 

IS 

♦  58 

3  47 

10     6 

4  " 

10    3 

10  39 

18       I 

10  56 

17    7 

7   3(5 

ia     3 

7  5» 

Il   1 

M. 

3   4  = 

4  33 

10     i 

4  57 

IQ        O 

11  34 

17     3 

11  55 

16  11 

8  id 

11     8 

8  44 

11    , 

Tu 

21 

8   it 

5  33 

9  10 

5  49 

9    9 

— 

— 

0  35 

16    7 

9  1a 

11     a 

9  43 

11 

W. 

2; 

7     I 

6  18 

9     8 

6  53 

9    9 

0  jS 

i(S    4 

I    3(5 

16    4 

10  ifi 

io  47 

11    1 

Th 

n 

7  47 

7  "7 

9    9 

7  57 

9  10 

■  55">  it 

3  33 

16    6 

11  15 

11     1 

11  41 

11    i 

F. 

=  4 

S  39 

e  30 

9  11 

8  54 

10    1 

1 48 

16    9 

3  ii 

17     a 

— 

— 

0     I 

11     ; 

& 

*5 

9  J3 

9    31 

10    a 

9  47 

10    4 

3  4a 

17     6 

4    » 

17    9 

0  33 

11     8 

M« 

II  I. 

*. 

»« 

9  gi 

IO    13 

10     5 

">  35 

re    7 

4  3a 

18     1 

4  53 

'8    5 

I    33 

13       1 

1  +5 

12     i 

M. 

*r 

10  4; 

lOjfi 

10    9 

11  16 

S  '3 

18    8 

5  33 

18  n 

3      8 

13     6 

1  28 

19     J 

Tu 

»8 

I]    ;S 

II   36 

10  11 

'I  55 

II      c 

5  51 

19     ' 

6  11 

19    a 

a  4! 

13    II 

3     7 

'S    ' 

W. 

^ 

083  0 

— 

— 

°  '5 

II      0 

6  34 

\g     4 

6  53 

19    6 

3  30 

13       3 

3  45 

13  ' 

Th 

ja 

I  34 

0  35 

11     1 

°  55 

II     1 

J  '3 

19    7 

7  33 

19    8 

4    4 

13     6 

4  »3 

13  ; 

H»lf  Mom.  Bpring  )        (jit   qin. 

10"-  51"- 

7«.   gfn- 

Phase»  of  the  Moon. 

Moon'.  Declination  at  Noon. 

M.D. 

MX. 

0 

*». 

«. 

D.    H.     M- 

1 

33  K.  I 

9 

3  8.47 

I? 

8s.   8 

U5   1 

+S.3I 

First  Quarter     6  il    1 6  Afternoon. 

3 

33       9 

»    2 

.8   i 

4    47 

36, 

7    4< 

3 

31        7 

11 

13  56 

tf 

0    52 

37  3 

0    11 

Last  Quarter-  20    9  34  Afternoon. 

♦ 

.8    58 

13 

17  54 

20 

6    35 

38  3 

I     41 

J 

'5    47 

13 

30       42 

31 

3      7 

29  3 

3      I, 

■     Him 

6 

II      43 

14 

33          6 

33 

3N.23 

30  a 

1     3 

In  Perigee  -  -  1 1     1    0  Afternoon. 

1 

6    55 

'5 

33         3 

33 

6     45 

In  Apogee  -  -  23     0    0  Noon. 

8 

I        40 

i<5 

20      39 

*4 

0    54 

The  time*  orllighWatCT  ire  given  for  Me»n  Time  MlTice;  if  Greenwich  or  Hiilway  Time  be  required,- 
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NOBTH  SHIELDS. 


Mosicrao, 


,\ 


H.M. 

4    22 


4 

5 
6 

7 
8 


57 
21 


j 


9 

10  31 

11  36 
5 


o 
o 

1 

2 

3 

4 

5 

5 
6 

7 
8 

9 
10 

11 


Height. 
P.    1. 


I 

2 
2 

3 

4 


58 

50 

39 

*7 
16 

3 
5° 
37 

*7 
22 

<*3 
28 

28 

46 

3» 
12 

49 
37 

5 


12 

12 
11 
11 

11 
10 
10 
10 
11 
11 
12 

12 

13 

13 

13 

13 
12 

11 

11 
10 
10 

9 
10 

10 

10 
11 
11 
12 
12 


4 
1 

9 

6 

2 
8 

5 
8 

3 
7 


9 

3 
6 

6 

c 

5 
iol 

2 

5 
o 

11 

2 


Atternoox. 


Time. 

H.   X, 

4  39 

5  17 

6  o 

6  44| 

7  37 

8  41 

9  5$ 
11    4 


Height.  Time. 


II 

4 

9 
1 

4 


o 

1 

2 

3 

3 

4 

5 
6 

7 


LEITH. 


MOBXIKO. 


3* 
24 

15 

3 

5* 

39 
26 

13 

2 


7  54 

8  52 

9  56 
10  $9 
"  55 


o 
1 

1 

2 

3 
3 
4 


21 
10 

5* 

31 

8 

46 

24 


F. 

12 
II 
II 
II 

IO 
IO 
IO 
IO 

II 
12 

13 

13 

13 

13 
12 

12 

II 

IO 
IO 

9 
IO 

IO 

IO 

IO 

II 
II 
II 

12 
12 


I. 

3 
II 

8 
4 

11 
6 
6 

11 

10 
5 


3 
3 
4 
5 

6 

7 
8 

9 


18 

5* 
3* 
15 

6 

2 

12 

*5 


Height, 
i     4 

:    o 


10  29 

II  25 


5 

7 

3 
8 

2 

6 

10 

2 
11 

3 
5 


o 
1 

2 

3 
3 
4 
5 

6 


44 

35 

*5 
12 

44 
3» 


»4 

7  i7 

8  17 

9  22 

10  21 

11  14 


11 


Spiiiig)        gft.  gin. 


O 
I 
I 

2 

3 


26 

7 
46 

»5 


4 
4 

3 
3 
3 
3 
3 
4 

5 
6 

6 

6 

6 

5 


8| 

5 

11 
6 

3 

4 
11 

7 

9 

5 

9 

7 
o 

5 
4    9 


Aftkbxoox. 


Time. 

H.  x, 

3S 
11 

54 
40 


3 
4 
4 
5 

6 

7 
849 

9  59 

10  58 

11  52 
o  18 


33 
36 


Height. 
7.    L 


4 
4 


4 

3 

2 

2 

2 


3 
4 
4 
5 


o 
3 
9 
7 

9 

o 

7 
3 

9 

2 


1 
2 
2 

3 
4 
5 
5 

6 


10 
o 

49 

35 
21 

7 
58 


5° 

8  48 

9  54 

10  48 

11  40 


5    4 


o 
1 
2 

2 

3 


47 

»7 

5 

44 
20 


3 
3 
3 
3 
4 
5 
5 

6 
6 
6 
6 

5 
5 
4 

3 

3 
2 

2 

2 

3 
3 

3 

4 
4 
5 


THURSO. 


MORNIKOw 


Time. 
h.  x, 

9  H 

IOflO      I 

10  44 
2111  31 


8 

4 
3 
7 
3 
o 

4 

2 


4 
8 


o 
2 

3 

4 

5 
6 


53 

2 

19 
29 

27 
*9 


Height. 
7.    I. 


4 
50 


7 

~  1 

8|8  37 

9  a4 
10  11 

10  59 

11  49 


7 
8 

10 

2 

4 

11 
61 

11 

3 

4 


git.  2in. 


o 

I 

2 

3 

4 

* 


15 
9 

7 

*5 
21 

16 
7 

6  46 

7  21 

8  32 

9  9 


12 
11 
11 
11 

10 
10 

IO 
IO 

II 

12 

13 

13 

13 

13 
12 

II 

II 

IO 
IO 

9 

9 

9 

9 
10 

IO 

II 
II 

12 
12 


2 
IO 

5 
o 


4 
2 

3 
8 

3 
1 


7 
8 

4 
8 

11 

2 

9 
2 

8 

6 

6 

8 


9 

5 
11 

3 

4 


Aj-tbbkoon. 


Time. 

H.  x. 

9  4^ 

10  22 

11  6 

"  57 


8 


o 

I 

2 

3 

5 

5 
6 


»4 
26 

40 

57 
o 

54 
4» 


7  »7 

8  14 

9 

9  48 

10  35 

11  24 


3 

2 

5 
11 

8 
7 


4 
9 


o 

1 

2 

3 

4 

5 
6 


42 

37 

40 

5o 
49 
4* 
27 


5 
37 


7 

7 

8  13 

851 

9  28 


Height. 
7.  L 

12      ( 

II 

II 

10 

IO 
IO 
IO 
IO 
IO 

II 

12 

13 

13 

13 

13 
12 

II 
IO 

9 

9 

9 

9 

9 
10 

11 
11 
12 
12 
12 


*5 


5 

IT 

7 


7 


8 
2 

3 

4 


D. 
2' 

3* 
4- 
5' 

6* 

D 
8- 

9' 

io» 

n* 

12- 

I3# 
O 


i6r 

718- 

19. 

bio# 


22* 
023* 


24- 


I0  25- 
4l6- 


27* 
28- 


o-5 


go.  7k 


Equation  of  Time  at  Noon. 


2 
2 
2 
2 
1 
1 
1 
1 


8. 

30 
20 

II 

I 

51 

40 
29 

18 


X.D. 

X*  8. 

X.D. 

X.   8. 

X.D. 

X.  S. 

Add. 

9 

i  6 

Add. 

17 

0  32 

Sub. 

*5 

2  l6 

10 

0  55 

18 

0  45 

26 

2  28 

II 

0  43 

l9 

0  58 

37 

2  41 

12 

0  31 

20 

1  11 

28 

a  53 

13 

0  19 

21 

1  24 

29 

3  ^ 

14 

0  6 

22 

*  37 

30 

3  18 

*5 

0  6 

Sub. 

33 

1  50 

16 

0  19 

*4 

*  3 

Sub. 


lofHigh  Water  ire  giren  for  Mean  Time  at  Place  5  if  Greenwich  or  Bailway  Time  be  required,— for 
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M 

ft 

II 

OREENOCX. 

'     LIVERPOOL. 

PEMBROKE. 

MOUSING. 

Afternoon. 

MORMTNO. 

Afternoon. 

Mocsiko. 

Afteknoox- 

Time. 

Height. 

Time. 

Bdtfrt 

Height. 

Time. 

BUtiU. 

Time. 

Height. 

Ttaw. 

HcfekL 

w. 

1 

1343 

O  SI 

9    3 

1     9 

9 

i 

0    a 

*4     5 

0  19 

H 

4 

7  ic 

i9     6 

r 

'9    4 

Th, 

2 

3  36 

1  »7 

9    3 

'  45 

9 

3 

0  37 

H     3 

0  56" 

»4 

I 

2  <* 

19     a 

.9    0 

F. 

3 

3  29 

»    J 

9    3 

:*  *3 

9 

2 

*  15 

»3     9 

1  35 

*3 

5 

8  a; 

■!  » 

8  4! 

18    6 

8. 

4 

4  21 

a  45 

9     ' 

3     7 

9 

0 

1  5« 

23      1 

2  18 

33 

S 

9    9 

.8    3 

9  3 

■7  ■« 

* 

5 

5  a 

3  30 

8  11 

3  54 

8 

a  41 

23    4 

3    5 

22 

1 

9  54 

17     7 

10  li 

■7    4 

11 

6 

«    4 

4  30 

8  10 

4  49 

8 

1 

3  31 

21     8 

4    * 

31 

5 

10  44 

17     0 

1  I      t 

,6     , 

Tu. 

7 

6  54 

5   31 

8    8 

5  53 

8 

4  3^ 

5  « 

ai 

11  3S 

16    7 

— 

\V. 

8 

1  *s 

6  36 

!    ? 

2   ° 

8 

7 

5  49 

"     5 

6  ap. 

31 

$ 

0    1 

16    9 

0  4 

16   11 

Th. 

9 

837 

7  33 

8    9 

8    5 

8 

11 

7    a 

22    4 

7  33 

32 

]  1 

1  17 

'7     4 

•  S 

17    1= 

F. 

10 

9  3" 

8  35 

9     ■ 

9    5 

9 

2 

6     a 

33    0 

8  3014 

3 

a  aj 

18     4 

3     ( 

19     0 

S. 

1 1 

10  a; 

9  35 

9    5 
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9 

6 

8  58 

3,    IO 

9  M*5 

5 

3  3a 

19     8 

4    . 

20     : 

*■ 

\i 

II    30 

10  32 

9    7 

10  59 

9 

e 

9  45 

.5,0 

10  1426 

2 

4  33 

ao     8 

5 

31     < 

M. 

n 

morn. 

11  36 

9    9 

<i  53 

9 

10 

10  4c 

36     4 

11     6 

a6 

5 

5  So 

W     3 

5  S 

11      j 

Tu, 

m 

0  36 

0  20 

9 

id 

11  31 

26    0 

11  5« 

a6 

5 

6  33 

21     5 

«4 

31 

W. 

>:■ 

1  36 

•  45 

9  10 

1     9 

9 

TO 

— 

D    19 

36 

3 

7  " 

31       3 

?.  3- 

30    .0 

Th. 

if> 

3  34 

1  33 

9    9 

'  54 

9 

8 

0  4a 

25    II 

*    5 

»J 

5 

7  55 

30      j 

8  1 

ao 

F. 

17 

3  19 

3  17 

9    7 

a  39 

9 

5 

1  a? 

24  11 

»  49 

M 

.3 

841 

ig    7 

9    4 

'8 

S. 

18 

4  10 

3     1 

9    3 

3  *4 

9 

a 

a  1a 

33     8 

»  34 

23 

1 

9  a<! 

18    6 

9  4 

18    0 

* 

*9 

4  J8 

3  47 

9    0 

4  »i 

8 

10 

*  57 

22     6 

3  ai 

21 

j  1 

10    fi 

17     6 

to  3 

,7    0 

U. 

5  4» 

4  34 

8    9 

4  59 

8 

B 

3  45 

21     4 

4  " 

ao 

IB 

'°  53 

16     6 

11    1 
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Ik, 

ai 

6,j 

5  35 

8    6 

5  55 

8 

4 

4  4° 

20     5 

5  « 

ao 

a 

n  38 

'5    9 

— 

— 

w. 

22 

7    « 

0  33 

8    3 

6  53 

8 

2 

5  4<i 

30     1 

6   31 

ao 

2 

D      t 

'5     7 

0  3. 

■5  ; 

Th. 

i.3 

7  47 

7  33 

8    3 

7  5* 

8 

3 

6  53 

20     4 

7   33 

30 

; 

1  e 

15     7 

]  3: 

■5  . 

F. 

-4 

8  39 

8   31 

8    4 

8  49 

8 

( 

1  Sc 

20  11 

8  18 

31 

B 

a  11 

16    0 

'  4 

10  '  i 

s. 

»5 

9  13 

9  '7 

8     7 

9  4a 

8 

8 

8  43 

21     8 

9    5 

S3 

0 

3  « 

.6    9 

3  3 

■  7    . 

* 

26 

9  J8 

i°    5 

8    9 

10  27 

8 

10 

9  m! 

22     6 

9  46 

33 

10 

4    3 

£Z     ? 

4   ! 

18  J 

M. 

*? 

10  47 

.048 

8  11 

11     9 

8 

n 

io    5 

33     a 

.0  24 

*3 

5 

4  5° 

18    4 

5   ■ 

Tu. 

38 

11  38 

11  30 

9    0 

11  52 

9 

1 

io  44 

23     8 

"     4 

33 

n 

5  34 

18  10 

5  5 

'9    j 

W. 

i'-y 

0*30 

— 

— 

0  13 

9 

9 

11   a5 

24    2 

11  45 

14 

4 

f'2 

19    4 

6  3 

19    B 

Th. 

i° 

1  34 

0  33 

9    3 

0  53 

9 

4 

0    4 

*4 

5 

6  $t 

19     8 

7  ■' 

iv    j 

HalfMeui  Spring  \        4ft.    jqIh. 

13ft.     QlD. 

io*  6ift- 

Phases  of  the  Mom. 

Moon's  Declination  at  Noon. 

D.     H.    SI. 

M.D, 

0 

1 

fcn. 

.       1 

llfcD. 

o         ; 

First  Quarter      6  n    16  Afternoon. 

1    2 

2N.    1 

9 

3«. 

47 

17 

8  s.  8 

lis 

4  » Jl 

2         9 

9 

6 

IS 

4    47 

.16 

7     49 

Last  Quarter-  20     9  34  Afternoon. 

a  ^ 

1       7 

11 

13 

5« 

*9 

0    5a 

2-  i 

0  3 

4  i 

8     58 

12 

i? 

54 

<5    35 

38  1 

1      4» 

5 

5    47 

'3 

4a 

2      7 

iy  1 

3     15 

In  Perigee  -  -  1 1     1     0  Afternoon. 

6 

1     4a 

14 

33 

6 

22 

2N.  21 

:s°  3 

1     33 

In  Apogee  -  -  23     0    0  Noon. 

7 

6    55 

'.. 

33 

a 

»3 

<S    45 

8 

1     40 

:'. 

ao 

39 

»4 

0    54 
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KSTON-SUPEB-MAEE. 


[OXNtKG. 


te. 

S3 

28 

6 
45 

*4 
11 

45 

53 

1 

11 


34 
34 
34 

33 

3a 
3i 

30 
3» 
33 
£4 


i. 
10 
6 

1 
2 

1 
o 

7 

7 
o 

10 


14 

12 

6 


3<*     7 


37 
37 
5437 
37  3<* 
*9  35 
5933 


>  3® 
1   20 

1  44 

*  45 

3  45 

4  4* 

5  3i 

*  i5 

*  59 
7  39 


31 
30 

28 
28 
29 

30 

3i 
32 

33 
34 
35 


7 
10 

7 

7 

4 
8 

10 
3 

9 
10 

4 
3 

6 

10 

8 

5 
1 


Aftehjtoow. 


Height. 


Time. 

H.   M. 

8  10 
847 

9  »5 
10    43a    7 


r.  x. 

34  8 

34  4 

33  8 


10  46 

11  41 

0  12 

1  19 

2  27 

3  3<5 

4  43 


5 
6 

7 
8 


43 
40 

3i 
16 

858 

9 

10 


39 
*9 

10  58 
11 


o 

1 
2 

3 
4 

5 

5 
6 

7 

7 


12 

13 
15 
15 
15 

8 

53 

37 
20 

58 


3i 
30 
30 
31 
3» 
34 
35 

37 
37 
37 
37 
36 

34 
3« 

3i 


6 
8 
6 
o 

4 
o 

10 
3 

10 
1 


01 
(3 

9 


4429 


29 
28 
29 
29 
30 

3» 
33 
34 
34 
35 


9 
o 

9 

10 

2 

3 
1 

9 

2 


Mean  Spring1)        18ft*    7in# 


HOLYHEAD. 


MOBHIKG. 


Time. 

"  5 
11  42 

o  4 

o  49 


1 

2 

3 

4 
6 

6 
7 


39 
35 
44 
58 
3 
59 
54 


8  44 

9  34 
10  22 

"  5 

1 

o 

1 


5a 

16 

6 

57 
So 
48 
55 

55 
48 

7  39 

8  22 

9  o 

I  9  38 

10  17 

10  52 


3 

4 

1 


Height. 

F.   X. 

4  n 

4  9 

4  7 

4  3 


3 
3 
3 
3 

4 
4 
5 


9 

5 

3 

5 
o 

8 


5  11 

6  3 


6 
6 

5 
5 
4 


4 
1 

7 
3 
7 


3  10 
3  3 

2  8 

2  10 

3  1 

3  5 


Ajternooh. 


Time. 

H.  M. 
II  22 

o  26 

I  14 


3 

4 
4 
4 


11 

4 

7 
11 

1 


2 

3 

4 

5 
6 

7 

8  20 

9  9 

9  59 

10  44 

11  28 

0  41 

1  3i 


Height. 
r.  1. 

14  10 


0 

7 
21 

3a 
3* 
26 


2 

3 

4 

5 
6 

7 
8 


a3 
18 

21 

27 

22 

14 
1 


8  42 

9  19 

9  58 

10  35 

11  9 


4  5 
4 


3 
3 
3 
3 
4 
5 
5 


3 

3 
8 

4 
o 

8 


6  2 
6 

6  3 
5  10 


410 


4  " 

4  a 


6 
o 

7 


3 

3 

2 

2 

2  11 

3  3 

3  a 


4 
4 
4 
5 


8ft.  Qin. 


KINGSTOWN. 


MOBXIXG. 


Time. 

H.  K. 


o 
I 
1 


a5 
6 

5o 


3 

4 

5 
6 

7  48 

8  48 


39 

33 
42 

49 

5o 


9  43 

3i 
11  20 


0  32 

1  19 


*  57 

3  48 

4  46 


7 


46 
43 
35 


8  28 


9  18 
o 

35 
11  14 

11  52 


610 
910 
o 
1 


Height. 
F.  L 

10  3 

10  1 

9  10 
■  1 

9 
9 
9 
9 

9 

10 

10 


7 

4 

3 

3 
8 


10  10 

11  1 

11  2 

10  10 

10  5 
10  o 

9  7 

9  3 
8  11 

8  10 

9  ° 
9  2 
9  5 

9  8 

9  » 

10  2 

10  4 
*o  5 


Apteemoon. 


Time. 

O   8 


o  45 
1 

2 


28 
14 


3 
4 

5 


5 
6 

16 


6  20 

*9 
17 
*7 


1 


10 

10  56 

11  44 

0  8 

°  55 

1  42 

2  31 

22 

17 
16 

16 

9 

2 


3 

4 

5 
6 


Height. 

r.  1. 


10 
10 

9 
9 

9 
9 
9 
9 

9 

10 

10 

11 
11 
11 
11 
10 
10 

9 


4 
2 

11 

8 

6 

3 

2 

5 
10 

3 
8 

o 
2 
1 
o 
8 
2 
10 

5 


7 
8 

8  54 


9  4i 
10  18 

10  54 
"  33 


9 

9 
8  10 

8  u 

9  1 
9 
9 

9 

10 

10 
10 


6  26 


10 
1 

3 

5 


D. 

2* 

3# 
4* 
5* 

6- 

8- 
9' 

10* 

n# 

12- 

13* 

o 

i5* 
16. 

i7# 

18- 

19. 

20. 

<[ 
22* 
23- 

24- 
a5 


27 
28 


°'5 
i-5 


5*  ©■■ 


33= 


Equation  of  Time  at  Noon. 


c  a. 

M.D. 

M. 

0. 

M.D. 

M. 

8. 

M.D. 

H.  8. 

1  30 

Add. 

9 

I 

6 

Add. 

17 

0 

3a 

Sub. 

a5 

2   l6 

t  20 

10 

0 

55 

18 

0 

45 

26 

2   28 

11 

II 

0 

A3 

19 

0 

58 

a7 

2   41 

\       1 

12 

O 

3i 

20 

1 

11 

28 

a  53 

51 

13 

0 

19 

21 

I 

a4 

29 

3   ^ 

40 

14 

0 

6 

22 

I 

37 

30 

3  18 

29 

15 

0 

6 

Sub. 

a3 

I 

50 

18 

I« 

0 

19 

a4 

2 

3 

1 

Sub. 


crfHignWiteraregi^forMeanTimeatPlacejifG 

urKMUxa  ottltm.     I     HoiYHiuxwWiSm.    I     KijroeT0Vif»6traet  Im.fwi^^^'^xi^ 


m 

TIDE  TABLES  FOB  THE 

JUNE,  1870. 

j 

1 

n 

BELFAST. 

LONDONDEBBT. 

SLIGO  BAT. 

i 

s 

MOEMIKQ.          AjFTEBKOOK. 

Mousing. 

AriEItKOON. 

Hotaasa. 

AriBitxoom 

Time. 

Height.'    Time. 

Htfght, 

Time. 

Hefcbt 

lime.  ^Height 

Tim.. 

Delelit. 

Tune. 

Hmgtt 

B.    H. 

K    « 

r.    1. 

% 

1 

i*43 

11   44 

9 

o],r3    0 

9    c 

8  S 

7    1 

9  ■■ 

7    = 

6   1 

">     5 

«3 

10    . 

Th 

2 

3  3« 

— 

O    30 

2    c 

9  * 

5  10 

948 

«    9 

«5 

IO      3 

7  1 

9  ■' 

R 

3 

3  »9 

O  43 

8 

11 

1     5 

8  11 

10 

6    8 

10  39 

6    6 

7.  3 

9    9 

7  5. 

9    1 

■s. 

■n 

4  « 

I    38 

8 

M 

1  53 

8    9 

10  s 

6    4 

11   19 

6    3 

8  i. 

9    4 

S  3. 

9    • 

*. 

J 

5  *i 

3    19 

8 

8 

a  47 

8    ? 

"  .! 

6    0 

— 

_ 

9 

8  11 

9  4< 

S  0 

M. 

c 

6    *l 

3  »(S 

8 

6 

3  49 

8    5 

0  a 

5  10 

1     8 

5  '° 

2    9 

■°  5. 

8    i 

Tu 

7 

«  54 

4  n 

8 

4 

4  57 

8    4 

"  S 

J  ■» 

a  33 

5  « 

II   3J 

8  .0 

— 

— 

W. 

8 

7  +5 

5  30 

8 

4 

fi      3 

8    5 

3    ! 

6    a 

3  39 

«    5 

0 

8  11 

0  s< 

9    ' 

Th, 

9 

»  37 

6  3+ 

8 

6 

7    5 

8    7 

4    « 

6    8 

4  *9 

IS  11 

I 

9    4 

I  3f 

9    1 

F. 

re 

9  ;> 

7  33 

8 

8 

8    0 

8   10 

4  5 

7     " 

5  >4 

7    3 

3 

9  10 

a  31 

10     1 

a 

11 

10  37 

8*7 

9 

1 

8  53 

9    3 

S  3< 

7    5 

6    4 

7    7 

3    ji 

'«    5 

3    33 

10    j 

*. 

13 

11  26 

9  19 

9 

5 

9  44 

9    « 

«3' 

1    8 

«56 

7    9 

3  4< 

4  i« 

11    j 

M. 

'.3 

U'JI'll- 

10  10 

9 

7 

«  35 

9    7 

2  '- 

7  « 

7  49 

7  1= 

4  3< 

11     * 

5     . 

11    i 

Tu. 

'4 

0   26 

10  S9 

9 

7 

11  33 

9    ! 

8    13 

7  '■ 

8  34 

7  1= 

j  »i 

11     6 

s  s 

11    j 

W. 

■  :". 

1  at 

or  44 

9 

5 

— 

85> 

7    9 

9  'J 

7    7 

6  1. 

'I     3 

6  3 

11    ( 

Tli. 

[' 

-  24 

0    7 

9 

4 

0  31 

9    3 

9  3* 

7    4 

10    0 

7    ' 

7    ' 

10    9 

7  », 

10    j 

F. 

3  IS 

0  55 

9 

3 

1  19 

8     * 

10  23 

6  11 

r°  45 

6    8 

I  *• 

10     1 

8    i 

9    i 

S. 

(.;. 

4   10 

1   45 

9 

0 

3    13 

8  10 

[I   K 

6    6 

11  41 

6    3 

»  3i 

9    5 

8  S> 

9    1 

k 

'V 

-i  5* 

3  39 

8 

8 

3     6 

8    6 

— 

0  13 

5  " 

9  » 

2" 

9  5< 

8  i 

M. 

::: 

5  43 

3  3> 

8 

5 

3  59 

8    3 

°  4! 

5    9 

I    31 

J     8 

10  j 

8    6 

10  ... 

8    . 

Tu. 

6  Bj 

437 

8 

a 

4  57 

8    3 

■  s; 

5     7 

a  33 

5    7 

11  31 

8    4 

— 

W. 

13 

7  a 

5  *8 

8 

1 

5  57 

8     1 

3    1 

5     8 

3  35 

5  i° 

8    4 

0  31 

8    J 

Th. 

-.3 

7  4? 

6  3.5 

8 

a 

<*  54 

8     1 

4    c 

6    0 

4  33 

6    a 

°  5S 

f    * 

1  a; 

8    i 

F. 

-4 

8    30 

7  33 

8 

r 

748 

S    9 

4  4. 

«    3 

5     7 

«    4 

1  54 

8     8 

3     31 

8  it 

s. 

*S 

9  ij 

8  13 

8 

4 

8  35 

8    5 

5  *-i 

«    5 

5  46 

6    6 

'  45 

9    » 

3     < 

9    ' 

*■ 

z', 

9  J" 

8  S* 

8 

7 

9  16 

2    S 

6    t 

«    7 

6  37 

6    j 

3  3f 

9    5 

3  45 

9    3 

M. 

1047 

9  36 

8 

10 

9  55 

8  11 

6  4- 

6  10 

7    7 

6  11 

4    » 

9  10 

4  a' 

10   c 

Tu. 

2'a 

11  38 

10  14 

9 

i°  3+ 

9    c 

2 '' 

6  n 

7  47 

7    0 

4  4C 

J     1 

ID      ^ 

Vf. 

19 

oa  ;o 

10  53 

9 

1 

II    13 

9      ! 

s  ; 

7     a 

8  36 

7    a 

5  " 

■•    5 

5  4= 

IO      ( 

Tli. 

-;- 

1  34 

11  30 

9 

"  47 

9     1 

843 

;   3 

9    0 

7    3 

6    c 

10     7 

6  18 

Htlf  Maui  Rprlng! 
lUoge.        f 

4n.  9m. 

3"-  w"- 

5n.  -,ln. 

Phase*  of  the  Moon. 

Moon'*  Declination  at  Noon. 

D.    H 

m. 

■U3 

'1 

MJl. 

«.r,. 

*.i>. 

1          / 

First  Quarter-     6  n 

16  Afternoon. 

1    a 

IN.    II 

9 

33-47 

■7   1 

8s.   8 

"S    1 

4S.38 

Full 13      1 

47  Afternoon. 

a    3 

1      9 

10 

9      « 

18   1 

4    47 

M    j 

;    49 

Last  Quarter-  20     9  34  Afternoon. 

3    a 

1       7 

11 

■3     5« 

"J   • 

0    S> 

37    3 

0   16 

33  Afternoon. 

4    ' 

'    58 

13 

•7    54 

30 

S    35 

38    3 

1    4^ 

5    1 

i     4; 

13 

30    43 

31 

3       7 

39  a 

a     15 

In  Perigee  -  -  1 1     1 

0  Afternoon. 

6    1 

1     4a 

14 

33      6 

33 

3H.33 

30  a 

l     3» 

In  Apogee  -  -  33     0 

0  Noon. 

7 

5    « 

15 

33       1 

33 

«     45 

8 

'     ""I 

16 

30      39 

34  1 

0     S6 

BRITISH  AND  IRISH  PORTS. 
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JUNE,  1870. 


GALWAY. 


Morning. 


Time 
e.  m. 


5 
6 

6 

7 


34 
ii 

53 
39 

8  30 

9  28 

10  37 
11 

o 

1 


48 

20 
16 
12 

6 

S<> 
46 


Height. 
F.     I. 

3 
3 


3 

3 
4 

5  35 

6  21 


7 
7 


7 
56 


847 
9  38 
to  37 

EI    42 
O    II 

i     6 

1  56 

2  40 

3    22 

4     1 

4  40 

5  *9 


9 

5 


3 
2 

2 
1 
1 

2 
2 

3 


1 
8 

1 

7 

o 

4 
o 


Afternoon. 


3  10 

4  ^ 

4  11 

5  * 
5    o 

4  5 
3  8 
2  1 1 

I    Hi 

1  3 
o  10; 

o  11 


o 
4 


3 

9 
1 

6 
3  10 


3 
3 


Time. 
II.  M. 

5  5i 
6*  31 

7  15 

8  4 

8  58 

10  2 

11  13 

0  49 

1  44 

2  39 

3  3i 

4  21 

5  11 

5  58 

6  44 

7  3i 

8  22 

9  12 

10  6 

11  10 

0  39 

1  32 

2  18 

3  2 

3  4i 

4  21 

5  o 
5  38 


Height 
F.     1. 


3 

3 
2 

2 

I 
I 
I 

2 

3 
4 

4 

5 

5 

4 

4 

3 
2 

1 
1 

o 


7 

3 
11 

5 


QUEENSTOWN. 


Morning. 


Time, 
u.  M. 

6      I 
6  37 

7  18 

8  o 


91  8  44 

9  37 

10  36 

11  45 
o  18 

1 

2 


6 
9 

8 

6 


3 

5 

6 

o 

11 


1 

1 
2     o 


2 
3 


2 
2 

3 

3 
3 


6 
11 

4 
8 

10 


r  Mean  Spring)        yft.    ein. 


24 

27 


3 

4 

5 
6 


25 

19 
12 

1 


6  47 

7  32 

8  16 

9  o 

9  45 

10  36 

11  39 

0  9 

1  8 

2  8 

2  58 

3  42 

4  23 

5  5 
5  4<5 


Height. 

F.  I. 

II  O 

10  II 

10  8 

10  4 

10  o 

9  9 

9  8 

9  10 

10  o 

10  6 

11  o 

11  6 

11  10 


12 
11 
11 
11 
10 


o 
10 
6 
o 
6 


9  11 

9    * 

9 

9 

9 

9 

9 


2 
1 

2 

4 
8 


10  o 
10  4 
10     8 

10  11 

11  1 


Afternoon. 


Time. 
H.   V. 

6  18 

6  57 

7  39 

8  21 

9  10 

10  5 

11  11 


Height. 

F.      I. 


O 
I 

2 


5' 
56 

57 


52 
46 

37 
24 

10 

7  54 

8  38 


3 

4 

5 
6 

7 


9  22 

10  9 

11  8 

0  38 

1  38 

2  33 

3  21 

4  * 

4  44 

5  26 

^    5 


ci 
10 
10 
10 


9 

6 


9  10 
9  8 
9    8 


10 

10 
II 

II 
II 
II 
II 
II 
10 

10 

9 

9 
9 

9 
9 
9 

10 
10 
10 
11 
11 


3 
9 
4 

9 
11 

11 

8 

3 

9 

3 

9 

4 


3 
6 

10 

2 

6 

10 

o 

2 


ft. 


10 


in. 


WATERFORD. 


Morning. 


Time. 
H.  M. 

6  22 

*  59 

7  39 

8  19 

9  2 

9  52 
10  58 

0  31 

1  3* 

2  41 


3 

4 

5 
6 

7 

7 


43 
42 

34 
22 

8 
52 


8  34 

9  16 
10     2 

10  58 

11  56 

0  23 

1  18 

2  17 


3 

4 

4 

5 
6 


12 
o 

45 
28 

6 


Height. 
F.     1. 


I 

I 
I 
I 

I 

o 
o 


8 

7 
6 

4 

o 


0  9 

1  3 
1  10 


2 
2 
2 
2 
2 


4 

7 
6 

3 
1  11 

1     6 

1  o 

o  6 

o  o1 

9  10 

9  11 
o     1 

0    5 

0  9 

1  1 

1  4 
1  7 
1    9 


Aftsrnoon. 


Time. 

H.     M. 

6  39 

7  19 

7  59 

8  40 

9  24 

10  25 

11  30 


1 
1 

7 
13 

13 

9 
58 

45 

7  3i 

8  13 

8  55 

9  37 

10  29 

11  28 


o 
1 
2 

3 

4 

5 

5 
6 


o 
1 
2 

3 

4 

5 

5 
6 


Height. 
F.     I. 


50 

47 
45 

37 
22 

7 

47 
26I 


11 
11 
ii 
11 

10 
10 
10 
10 
11 
11 
12 

12 
12 
12 
12 
12 
11 
11 

10 
10 

9 

10 

10 
10 

10 
11 
11 
11 
11 


8 

/ 

5 


11 

#» 

6 
6 

o 

»- 
/ 

1 


8  § 


D. 


613 


7 

7 

5 
1 

9 
3 

9 

3 

11 


o 

3 

>. 
/ 

11 

3 
6 

8 

10 


2 

3 
4 
5 

6 

8 

9 
10 

11 

12 


O 


15 
16 

17 
18 

19 

20 

a 

22 

23 

24 

25 
26 

27 
28 

I 

o 

I 


5 
5 


gft.    2m. 


Equation  of 

Time  at  Noon. 

8. 

M.D. 

M.  8. 

M.D. 

V.  8. 

M.D. 

H.   8. 

30 

Add. 

9 

i  6 

Add. 

17 

O  32 

Sub. 

25 

2  l6 

20 

10 

0  55 

18 

0  45 

26 

2  28 

II 

II 

0  43 

19 

0  58 

27 

2  41 

I 

12 

0  31 

20 

1  11 

28 

2  53 

51 

13 

0  19 

21 

1  24 

29 

3  6 

40 

H 

0  6 

22 

1  37 

30 

3  18 

32 

15 

0  6 

Sab. 

»3 

1  5o 

18 

16 

0  19 

24 

2  3 

2 

2 
2 
2 
J 
I 
I 
I 


Sub. 


I 


sofHigfcWi 


giren  for  Mean  Time  at  Place ;  if  Dublin  or  Railway  Time  be  required,— for 
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TIDE  TABLES  FOE  THE 


JULY,  1870. 

| 

z 

-  f! 

BREST. 

DEYONPORT. 

PORTSMOUTH. 

i 

SI 

HoBNINO. 

Aftbrhook. 

MoKfllHO.     ||  Aftersoos. 

MOKKIMQ. 

Aftebboox. 

Thjlr. 

Bright 

Time.  1  Height 

Tim*. 

Hoight 

ItM. 

'Height 

llciljlit. 

Time.  Height. 

F.       I. 

F. 

1 

aaiB 

5    6 

17 

10 

5  H'7 

9 

6  5S 

£4     7 

7  1; 

15      3 

o4e 

12      O 

i     713   a 

S. 

1 

3   10 

5  4° 

'7 

9 

6     &17 

7 

7  3« 

'4    5 

7  5c 

15       ' 

1  33 

12      O 

1  4812    0 

*■ 

5 

4     * 

6  30 

'Z 

5 

"5  53  17 

8  iC 

14    2 

8  37 

14      9 

3    s 

II     II 

2  3111  10 

u. 

4 

4  5" 

7  n 

[-. 

IG 

7  43!t5 

( 

85S 

'3     9 

92a 

14     3 

a  54,11     9 

3  1811    S 

Tu 

5 

5  4* 

8  10 

Ifj 

1 

8  39 '5 

9  4« 

'3     4 

10  13 

13     ID 

3  43  1 1     6 

4    9"    i 

W. 

( 

5  33 

9    9 

15 

; 

9  38ji5 

5 

10  4a 

13     0 

11  12 

13     5 

4  3<St"     3 

5     4,11    I 

Th 

t 

7  aj 

10  13 

'5 

5 

to  4?|i5 

6 

11  45 

12   11 

— 

5  3210  11 

6     410  11 

F. 

b 

8  id 

11  ai 

'5 

8 

»  57 fa 

1 

0  33 

'3     5 

'3     3 

6  3610   10 

7     91"    4 

a. 

9 

— 

0  30J16 

3 

1  38 

13     8 

3  14 

13     9 

7  44  1 1     2 

8  19 1 1    J1 

». 

IC 

10  11 

1     a 

id 

7 

1  34' 7 

1 

a  4/ 

14    0 

3  is 

'4    3 

8  53"     8 

9  36 

11    IC 

M. 

11 

II    iO 

*    ! 

'7 

/ 

2  3018 

0 

3  50 

14     6 

4>S 

14  11 

9  57j«     1 

IO    3j 

I' 

Tu. 

13 

morn 

a  56 

18 

5 

3  ai|i8 

S 

4  47 

'5     0 

5  14 

15    5 

10  5313     4 

11     I? 

\V. 

*3 

0    9 

3  45 

18 

10 

4      8:1 8 

5  39 

'5       3 

<S    3 

■5    9 

11  4 

13       6 



Th. 

M 

1     <5 

4  3i 

18 

9 

4  53:'8 

1 

6  26 

•5     3 

6  45 

'5    9 

0    . 

13       6 

O    39 

11  f 

F. 

'.' 

1  59 

5  13 

18 

6 

5  33;i8 

3 

7     B 

15     0 

7    3( 

■5     7 

0  5a 

'3    5 

I     13 

;:  : 

S. 

r': 

a  45 

5  53 

18 

0 

6  13.17 

B 

7  44 

14    8    8    2 

15      » 

1  3-1 

13      3 

1  54 

* 

'Z 

3  35 

6  33 

'7 

■5 

6  53!i6 

10 

8  ao 

14     i|  8  3£ 

'4     5 

a  14J11   11 

*  34 

'   • 

M. 

iS 

4  IS 

7  '3 

,6 

4 

7  3*lj 

c 

8  54 

'3     5',  9  * 

13    s 

3  54,i'     7 

3    14 

"    s 

Tn. 

'S 

5    j 

7  55 

'5 

4 

8  16114 

c 

9  3o 

1a    9!  9  5c 

13    II 

3  34,11     a 

3  53ii     ' 

w. 

30 

5  42 

8  38 

r4 

4 

9     +4 

10    s 

13     a|io  3 

12      4 

4  13 

10     9 

4  35:10    1 

Th. 

ai 

6*$ 

9  3o 

13 

9 

10     113 

7 

<°  55 

11    9 

11  39 

4  5* 

10     4 

5  3410    ' 

F. 

2i 

7    7 

IO  34 

13 

6 

n     <5|i3 

( 

11  50 

11     8 

— 

— 

5  5-1 

9   11 

6    25j  9   M 

S. 

23 

7  5* 

"  39 

13 

7 

—       — 

0  31 

11    10 

'     / 

6  5. 

9   10 

7    37|IO     • 

*- 

-M 

8  39 

0  1413 

'° 

°  47 14 

a 

1  42 

12      1 

3  if 

13       4 

8 

10     a 

8  3610    J 

M. 

i." 

9  a9 

1   liil* 

6 

'  4»  '5 

0 

3  4! 

13       7 

3  IS 

13        I 

9    « 

10     7 

9  34 

IO    10 

Tu, 

jC. 

1021 

a     615 

7 

2  2916 

a 

3  "46 

'3     3 

4  " 

13     II 

10    c 

11      1 

10  34 

1 1    4 

W. 

2; 

"  15 

a  jo  16 

9 

3  n  17 

4 

4  37 

13   10 

5     e 

14     7 

10  4t 

11     7 

11     j 

,1    9 

Th. 

lS 

MM 

3  3»'i7 

9 

3  52!i8 

1 

5  >3 

1+     4 

5  4. 

'5       * 

11  ai 

13       0 

it  48 

13     ( 

F. 

^ 

1     4 

4  Ml8 

5 

4  34ji 8 

8 

6    (5 

14     8 

6  it 

15     7 

— 

— 

0     9 

13     4 

S. 

JO 

*  57 

4  53'i8 

IC 

5  "3  19 

0 

6  47 

14  11 

7 

15  M 

0  3 

'3       5 

O    J3 

13      4 

fr 

S' 

3  4E 

5  35/9 

0 

5  53|*8 

1 1 

7  a? 

'5    ° 

7  4 

15     9 

1   1. 

13       6 

1   34 

13    ; 

H»irM«ui  Spring) 

0*.  gta. 

7n.  gin. 

git-    4lu. 

PAa*«  o/"(Ae 

Moon. 

Moon't  Declination  at  Noon. 

D.     H 

M. 

M.D. 

°      '  Us. 

0       / 

ildJ  n       ' 

M.B.|       -         ' 

First  Quarter-     6     4  30  Morning 

1 

9N.39!    9  1 

6  3.37 

17 

88.    9 

35  2IH.34 

3j  Afternoon. 

a 

6     40 n  10 

9    48 

tS 

3     4° 

36  [  33       13 

Lwt  Quarter  -  20     2 

1 7  Afternoon. 

3 

a     +6    11   2 

1     43 

'9 

on..;  a 

37;  31    53 

New a3  n 

18  Morning 

4 

8       8 

la  a 

a     14 

30 

5       30 

28     30      30 

5 

3        3 

13   2 

I      33 

21 

9    34 

39:17      37 

6 

as.  17 

14 

9       Ifi 

12   1 

3     37 

3°   13    5» 

In  Perigee  •  -    p    3 

0  Morning 

7 

7     33 

',i 

6     11 

33  ll 

6    50 

319    if 

In  Apogee  -  -  11     6 

0  Morning 

8 

: 

2     36 

16 

1     24 

-,' 

9     33 

1 

net  of  High  Water  u 
Bmattitid  18m. 


BRITISH  AND  IRISH  PORTS. 

A 

JULY,  1870.                                                 j 

DOVER. 

SHEEENESS. 

LONDON. 

|l 

„■»„.   I 

Afieonoon. 

Mossing. 

Aftebmoom. 

Mobhinq. 

Attbrsoon 

Height. 

Time. 

Bright. 

Time. 

Height 

Time 

Height 

Time. 

Height. 

TimB. 

Heigh 

1 

&    K. 

B.    M. 

B.  X 

D. 

7       8 

0  41 

'7    e 

2 

15     4 

1     1J 

'5    4 

3   3= 

19    IO 

3  48 

19    1 

1   2'5 

7       8 

"  35 

17    9 

2  3* 

15     < 

a  5! 

15     3 

4      7 

.9  10 

4  a! 

19    ' 

=   3-S 

7        8 

a  11 

17     7 

3  «5 

'5    3 

3  3; 

15      3 

4  48 

19    10 

5  ic 

19    I 

•   4'.S 

7       M 

3      0 

17     3 

3  5S 

15     1 

4  *.3 

14  11 

5  3* 

19     8 

5  55 

19 

S   J'i 

7       ° 

3  49 

.6    9 

4  4* 

14    S 

1  5  M 

14     6 

6  ig 

19     1 

<5  4<5 

18   I 

'   «.J 

6       6 

4  43 

id     2 

5  43 

14    4 

6  13 

14     2 

7  13 

18     7 

7  4' 

iB 

1   oJ 

5     " 

5  37 

15   " 

6  45 

14     1 

7  18 

14     0 

8  13 

18     2 

8  47 

18 

=   -•< 

■S     «° 

6  35 

16     t 

7  5-) 

14     a 

8  27 

14     1 

9  31 

18     0 

9  54 

18 

]  9S 

[6       3 

7  44 

11S    1 

9    e 

14     4 

9  33 

'4    7 

.0  27 

18     6 

11     0 

18 

»'i 

16    ii 

8  49 

'7    3 

10     C 

14   10 

10  38 

'5     0 

11  33 

19     1 

— 

— 

11.5 

'7       7 

9  49 

17  10 

■  1     S 

15     3 

"  :>: 

■5     5 

0    6 

19     4 

038 

19 

"■S 

iS        i 

10  43 

18    3 

0   2 

'5     8 

1     5 

1  33 

20 

O 

1-8      5 

"  38 

18    5 

0  39 

i5   *° 

°  55 

15  » 

1  59 

30     5 

3   33 

20 

■4-5 

— 

0     3 

•8    5 

1   18 

16     0 

1  41 

16    0 

a  47 

10     6 

3  10 

■3-s 

"2      4 

0   48 

18     3 

2     4 

i5   " 

2  24 

ij  10 

3  34 

30     5 

3  55 

to 

i3-j 

..8      7 

I  31 

a  44 

*5    9 

3     3 

■5    7 

4   '5 

jo     3 

4  30 

20 

<TS 

3.7      9 

1  14 

>     < 

3  a* 

15    5 

3  4* 

'5    3 

4  57 

20     0 

5  '7 

19   1 

*-i 

5  '7     ' 

2   56 

6  is 

4     3 

14  11 

4  33 

14     8 

5  35 

19    7 

5  55 

'8 

<9'S 

5««     J 

3  34 

6     1 

4  44 

'4    5 

5     4 

14    2 

6  17 

18    9 

<5  35 

18 

10-s 

4»5     8 

4   «5 

5   a 

5  *5 

13  11 

5  48 

>a    a 

656 

18    1 

1  "s. 

17   l 

.'  t 

7" 

4  " 

5    0 

4  7 

6  13 

iS    5 

8  39 

13    2 

I  ** 

■7     5 

8    6 

'7    '' 

W-j 

;; 

4      4 

5  55 

4   2 

7    9 

13     0 

7  42 

12  11 

8  36 

16  ii 

9    9 

16  IC 

*3'5 

'.- 

4     3 

6  52 

4   4 

8  16 

13     0 

8  47 

13    1 

9  4* 

16  11 

10  13 

17    t 

**-5 

»; 

4     7 

8     3 

4  ii 

9  iS 

13     3 

9  5' 

r3     5 

0  44 

17     3 

ri  '3 

17    t 

W'J 

3' 

5     3 

8  57 

5   7 

10  23 

13     7 

10  50 

13   »o 

1  47 

17     9 

— 

— 

16.5 

la 

6    0 

9  47 

<S     4 

1   16 

14     1 

11   39 

14     4 

0  17 

18     0 

0  45 

'8     i 

■J'j 

ii 

6     9 

1°  3+ 

:    * 

— 

— 

0     1 

14     8 

1     9 

18  10 

1  31 

15     2 

,8-5 

5*5 

7     6 

11    19 

7  10 

0  23 

14  11 

0  44 

'5     3 

1  53 

'9     5 

3  15 

.9     fi 

• 

43 

8     1 

— 

— 

1     5 

y   .1 

1  a5 

'5     7 

2  36 

19  10 

3  5<5 

to     1 

1  -D 

4 

8    4 

0  16 

8    6 

1  45 

15  9 

3    5 

15  10 

3  i<5 

20     3 

1   |« 

to     j 

a-o 

48 

8    8 

1   11 

89 

2  24 

15  ij 

3  44 

16    0 

3  55 

io     6 

4  14 

to    7 

3-o 

.^Spring}       gn.   4i». 

gft.    Qin. 

10fi.  4m. 

Equation  of  Time  at  Noon. 

.    ft 

■u 

«m. 

II.      8. 

•u 

.         H.      8. 

3° 

Sub. 

S 

4  53 

Bab. 

17 

5  49 

Sul 

-       35 

6  13 

Sub. 

4' 

IC 

5      1 

18 

5  54 

, 

2O 

6  14 

5> 

ii 

5  <° 

19 

5  59 

*7 

6  14 

3 

1a 

5  17 

ao 

6     2 

■j 

6   13 

*4 

13 

5  as 

31    1 

6    6 

*9 

6  12 

*4 

14 

5  3* 

33    ■ 

6    8 

3° 

6  10 

34 

IJ 

5  38 

n 

6  11 

3i 

6    7 

44 

16 

5  44 

a+ 

6    13 

1 

High  Water  «m  giten  for  Mean  Time  atPUee  i  if  Greenwich  or  Railway  T&MfeMMgBtlAfJ li« 
BWWW.IE  I         SimnnMUrMt  tm,  \         Iavdov    m. 

1»» 


i 

TIDE  TABLES  FOB  THE 

JULY,  1870. 

i 

i 

1  * 

HARWICH. 

HULL. 

8UXDEI.LAND. 

Mourao.    j[  Afmuxoos. 

Hobxisg.    J  Aftehxoox. 

MOBXINC 

1 

*"- 

Tim*. 

Hdght.,  Time. 

He%tt, 

Tin... 

Height,  Time.  Insight. 

Tim.. 

Height. 

F. 
B, 

J 

2  m  H 

1    14 

'I 

Jl  '  33 

II 

a 

7  53 

19    9.   8  ii|i9    9 

4  4' 

13 

8/  5     "'« 

3   10 

1  5" 

II 

O;    1    13 

10 

11 

831 

.9     S|  8  5A9     8 

5  21 

13 

5    5  4V 

ft 
M. 

T.i. 
W. 
Tl 

K. 
s. 

3 

4    a 

3  33 

IO 

»    »  35 

IO 

10 

9  '3 

19     68  9  36!  19     3 

6    4 

13 

3     ^  371 

4 

4  5= 

3  '8 

IO 

9    3  4" 

IO 

S 

9  59  [9     "iiio  33i8  10 
.050.8     7  11  2,;,8    4 

653 

117  191 

5  43 

+    4 

IO 

7j  4  19 

ro 

6 

7  4« 

■  a 

7     8   14  1 

6  .5: 

4  5« 

10 

5,  5  25 

10 

4 

..   J,8     .     _      - 

8  45 

IZ 

3     9   t;  ' 

B 

7  33 

8  i(3 

5  54 

10 

4i  <5  34 

IO 

4 

030.7  "    1     3.7    9 

9  49  "2 

1   10  341 

7     ° 

10 

4'  7  35 

IO 

J 

I    3317      9i    3      3 

17   1  = 

,o  54,2 

1. 1 1   35  1 

s 

p  is 

S     8 

10 

6'  8  41 

IO 

8 

3   33 

18     a,,  3     3 

18     1 

"  55 

11 

6,    - 

ft 
M. 
Tu 
W. 
Tl, 
F. 
s. 

e 

10  11 

9  *3 

10 

">.|  9  45 

II 

c 

3  34 

19     0    4     6 

19    4 

o  3- 

12 

9   P56> 

II     IC 

10  17 

11 

']•<>  4« 

II 

J 

4  36 

.9     8 

5     4 

1  37 

13 

3     '  57' 

1a 

nam 

11  14 

11 

All  4" 

II 

<5 

5  3' 

20     3 

5  58 

20    5 

3  3613 

8;  a  5ii 

'3 

"j    '/ 

"  II  °    7 

7 

ao     6 

6  49 

3  i8;i4 

0    3  4" 

-- 

1     6 

0  31 

1  1 

J.  °  54 

11 

£ 

7  13 

10     7 

7  36 

4    3!'4 

3J4  *i> 

' 

'    ■■', 

1  17 

it 

5    1  39 

II 

4 

7  58 

30     6 

8  iS 

20    5 

4  47|i4 

3      .; 

i(S 

a  49 

3      O 

11 

«j 

a  ao 

11 

8  38  10     3 

1 

3  58 

19  10 

5  »8'3 

9 

5  4 

1 

.5 

7 

3  35 

«    4  = 

11 

J 

3    0 

IO 

IC 

9  18.9     6 

9  39 

19    2 

6    9.3 

6  3 

1 

M. 

y 

+  >9 

3  si 

10 

8 

3  4' 

to 

( 

9  59 

18     9  10  19 

l!      4 

«53|i  = 

8 

Tu. 

y 

5     1 

4     0 

10 

5: 

4  '9 

10 

3 

10  40 

.8    oli 1     3 

'/     7 

7  J«« 

: 

7  5 

U". 

S   4' 

4  39 

10 

5     * 

9 

II    38 

17    3]|ti  5** 

16  10 

8  20  << 

8 

8  4 

I'h. 

0  ;- 

5  *4 

9 

JO 

5  48 

9 

9 

— 

—    |;  0  sj 

"t!    ; 

9  ,,,, 

2' 

9  4 

F. 

2: 

;    : 

6  16 

9 

» 

6  40 

9 

7 

°  54 

.6     4.:   1   33 

16    1 

.0  ljU 

io' 

10  4 

( 

S. 

-; 

7  53 

7  a4 

9 

7 

7  55 

9 

8 

,53.6     il»  3o 

16    2 

11   .110 

10 

11  4 

*■ 

-4 

8  39 

8  26 

9 

9    8  J8 

9 

11 

3   48  .6     41    3   30 

.5    9 

0  1 

,\r. 

•-■ 

9  >» 

9  So 

10 

°    9  58 

10 

a 

3  53 

17      1     4   19 

17    6 

0  4211 

1     9 

"in. 

J- 

O    2  ; 

10  35 

TO 

4  10  50 

10 

7 

4  45 

.7    It 

5    8 

18    4 

1  35iIa 

0 

3     1 

\v. 

n 

II    Ij 

11   13 

IO 

9  "  35 

10 

it 

5  3o 

18     8 

5  51 

19    0 

2  48 

Tiu 

18 

caio 

>i  56 

II 

6  13 

19     4 

6  34 

■  9    8 

3    «1J 

2 

3  a; 

!■'. 

■y 

1    4 

0  (7 

■  I 

3 

0  37 

11 

3 

«  55 

30      O 

7  16 

20    3 

3  47  13 

848; 

S. 

JQ 

*  57 

0  J7 

" 

4 

1  18 

11 

5 

7  37 

30     6 

7  58 

20     | 

4  28:14 

=    4  47: 

* 

M 

a  48 

'  39 

11 

' 

1  59 

n 

5 

8  18 

ao  10 

8  38 

30  10 

5     7|.4 

4]  5   23| 

R*rwe.         J 

5ft.  gin. 

1{Jn.  5iu. 

J 

n.  2'"- 

VYlUMJ  o/"^e 

Moon. 

Jfoon's  Declination  at  A 

*>». 

D.   H. 

M. 

11  jj. 

'  !k». 

.        , 

•l.|. 

M.D. 

, 

FirgtQnarter-    6     4 

30  Morning. 

1 

19  N.39    9 

16S.37 

19    48 

l8 

88 

9 

^ 

3 

35  Afternoon. 

3 

4° 

20 

Last  Quarter  -  30     a 

17  Afternoon. 

3 

.a     4<5 

1  j 

21     43 

'9 

53 

=  7 

3 

1 8  Morning. 

4 

8       8 

11 

21     14 

5 

2S 

. 

In  Perigee  -  -    9     3 

0  Morning. 

5 
6 

3       a 
as.  17 

14 

21     22 
19     16 

33 

9 
13 

34 

; 

In  Apogee  -  -  21     6 

0  Morning 

7 

7     33 

<> 

16     11 

>3 

16 

5o 

31 

8 

13      3(3 

,6 

12     24 

-4 

1 

9 
Tii 

33 

Theft 

•  of  Hi, 

bWili 

trangl 

r  en  for 

Ueu 

T 

irnei 

tl 

lace;  i 

Grei 

itiiw 

M 

neh^rwmw 

BRITISH  AND  IRISH  PORTS. 

*, 

JULY,  1870. 

• 

• 

NORTH  SHIELDS. 

LEITH. 

THURSO. 

0  5 

4 
1 

Morning 

• 

Afternoon. 

Morning 

• 

Afternoon. 

MORNINO 

• 

Afternoon. 

«5 

Time. 

Height! 

Time.  'Height. 

Time. 

Height. 

Time,  1  Height. 

Time. 

Height. 

Time.  [Height. 

H.   M. 

P. 

I.1 

H.     M.  j  P. 

1. 

H.    M. 

P. 

1. 

H.   M. 

p. 

1. 

II.    M. 

P. 

1. 

H.    M .  1  P. 

I. 

D. 

I 

4  44 

12 

4j 

5    4i* 

3 

3  39 

15 

4 

3  59 

i5 

3 

9  48 

12 

3 

IO       9 

12 

2 

av> 

2 

5  *5 

12 

2! 

5  46 

12 

2 

4  19 

*5 

2 

4  40 

i5 

0 

10  31 

12 

1 

10  53 

II 

11 

3*5 

3 

6    8 

12 

I 

6  31  12 

0 

5    **5 

1 
0: 

5  25 

14 

11 

11  17 

II 

9 

11  42 

II 

7 

4*.? 

4 

<*  55 

II 

II 

7    2l|ll 

9 

5  5o;  i4 

*>! 

6  17 

14 

7 

— 

0    9 

II 

5 

5 '.5 

5 

7  49XI 

6 

8  19I11 

3 

6*  45|H 

4' 

7  14 

14 

1 

0  37 

II 

2 

1     6 

II 

0 

6-5 

6 

8  51  ii 

1 

9  26 

11 

0 

7  46,14 

0 

1 

8  20 

13 

10 

1  37 

IO 

IOJ 

2  10 

IO 

9 

D 

7 

IO       I  IO 

11 

10  36 

11 

0 

8  53  13 

1 
9 

9  30 

13 

9 

2  44 

IO 

8 

3  23 

IO 

8 

8'.? 

oli  i     7 

II 

1 

11  38 11 

3 

10     1 

13 

10  10  31 

13 

11 

3  59 

IO 

8 

4  3* 

IO 

9   9\S 

S> 

— 

0    o'n 

6 

11     2 

14 

2 

11  32 

14 

4 

5    4 

IO 

10 

5  35 

II 

0 

10-5 

0 

o  39 

II 

8 

I    811 

10 

— 

0    2 

14 

7 

6    4 

II 

4 

6  31 

II 

8 

"'5 

i 

i  36 

12 

1 

2     3 

12 

3 

0  30 

'4 

11 

0  58 

15 

3 

6  S6 

12 

1 

7  19 

T2 

6 

12-5 

2 

2  30 

12 

6 

2  55 

12 

9 

1  2515 

/ 

1  5i 

15 

10 

7  42 

12 

10 

8    5 

13 

0 

O 

3 

3  18 

12 

11 

3  41 

13 

0 

2  16 

16 

0 

2  40 

16 

2 

8  28 

13 

2 

8  50 

13 

1 

M'5 

4 

4    4 

13 

1 

4  *7 

13 

0 

3     2 

16 

2 

3  23 

16 

1 

9  12 

13 

0 

9  34 

12 

11 

*5'5 

5 

4  49 

12 

10 

5  10 

12 

8 

3  4415 

11 

4    5 

15 

8 

9  55 

12 

8 

10  16 

12 

6 

16.5 

6 

5  3i 

12 

6 

5  52 

12 

4 

4  *6i5 

6 

4  47 

15 

3 

10  37 

12 

3 

i°  59 

II 

11 

i7-5 

/ 

6  13 

12 

1 

6"  34 

11 

11 

5     7 

i5 

1 

5  *8 

14 

10 

11  21 

II 

8 

11  43 

II 

4 

i8-j 

3 

<>55 

II 

8 

7  16 

11 

5 

5  5o 

14 

6 

6  13 

14 

3 

— 

0    5 

II 

0 

*9\S 

9 

7  3« 

II 

1 

8     1 

10 

9 

6'  35 

13 

11 

<5  57 

13 

7 

0  26 

IO 

9 

0  48 

IO 

5 

20*5 

D 

8  26 

IO 

5 

8  5* 

10 

2 

7  20.13 

3 

7  46 

13 

0 

1  12 

IO 

2 

1  37 
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9,  'i 
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LIVERPOOL. 

PEUIU.OKE. 

1 

u 

Mobkimo. 

Ajtebhooh. 

MOHKTNO. 

Aftehsoob. 

ItOBRlKO. 

AfTEKBOOl 
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•MgM. 

Time. 

.[driii. 

Tim*. 

Height 

Time 
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B.    H. 

F. 

i    a»i8 

1   13 

9 

4 

1  33 

9 

4 
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a4 
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*9 
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F. 
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Time. 

H.    M. 
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5 
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35 
35 
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8 
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8  37 
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2 

3 
4 

5 

6 
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4  3 
3  11 
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8 

2 

7 
9 

9 

6 
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4    4 


3 
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2 
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2 

3 

4 
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6 


2 

46 
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22 
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5 

4 

4 
4 
4 
3 
3 
4 
4 

4 
5 
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5 
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5 
5 

4 

4 
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2 

2 
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2 
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5 
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10 
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o 
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12 

53 


9 
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1 

10 
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o 

5 

11 
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8 

10 

8 

4 

2 

8 

1 

6 

11 

7 

5 
8 
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6 
2 


3 
8 


5  11 


1 
2 

3 

4 

5 
6 


31 
24 

17 
16 

22 

*3 

7  23 

8  27 

9  3i 

10  23 

11  10 

11  55 

0  17 

1  o 

I  42 

2    24 

3     7 

3  5i 

4  44 

5  44 

6  41 


7  39 

8  40 

9  34 
9|io  19 

10  56 

11  36 


39 
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F.  1. 

10  5 

10  4 

10  2 

10  o 

9  10 

9  8 

9  6 

9  « 

9  10 

10  1 

10  5 

10  8 

10  10 

10  10 

10  9 
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9 
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6 
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5o 
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1 
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2 

3 

4 

5 
6 

7 

8 
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9 
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21 
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46 

28 
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14 

14 

8 

11 

8 

58 
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10 

10 

9 

9 

9 

9 
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10 
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10 
10 
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10 
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3 
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11  4S 

9 

— 

— 

* 

38 

1  31 

4  33 

20    0 

4  53 

20    3 

«3 

15    5 

6  5 

16  4 

0    S 

'3 

0 

0  31 

13 

It 

39 

2  34 

5  14 

zo     4 

5  34 

ao    s 

7  •> 

i5     8 

7  3. 

us  3 

0  5a 

*3 

a 

1    14 

13 

Tu. 

30 

3   »5 

5  55 

30       O 

6  16 

10    8 

7  5. 

'5     7 

8  14 

'5  11 

'  33 

13 

2 

1  5<5 

13 

W. 

31 

4     8 

<S  37 

"' 

658 

18    6 

83. 

*5    3 

8  54 

"5     4 

a  I) 

12 

11 

3  38 

12 

Hidr  Me»u  Spring  >        < 
Range          }        V 

«.  6«. 

7"   !)'"■ 

( 

ft  4tn- 

JFkatet  of  the  M 

00„. 

Moon's  Declination  at  Noon. 

D.    H.  M 

K.D.I 

a       1 

-CD. 

J..D. 

0 

- 

M.D.I    0           ' 

First  Quarter-     485 

Morning. 

I 

4N.13 

9    - 

is.  49 

17 

Sir 

i7 

25I18X.4I 

Full 11     91. 

Morning. 

3 

1  8.  7 

10    ; 

0      8 

l8 

3 

18 

36U5        I 

Last  Quarter-  19     7  ^c 

Morning. 

3 

6    35 

11 

7     a3 

r9 

5 

5' 

27,10       5: 

Now  -----  36    9  2( 

Afternoon. 

4 

I       32 

13 

3     4« 

20 

8 

47 

38     j     4' 



5    1 

5     4' 

13 

9    40 

31 

0 

39  j  0     il 

In  Perigee  -  -    32    a 

Afternoon. 

6    1 

9      5 

14 

J     " 

22 

7 

30      $«.* 

In  Apogee  -  -  18  "1     < 

Morning. 

7    a 

1     19 

*5 

0     36 

33 

2 

13 

31    IO      2 

In  Perigee-  -  29  11     0 

Afternoon. 

8    2 

3        15 

ifi 

3K56 

34 

1 

<5 
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DOVER. 

SHEEBNESS. 

LONDON. 

J** 

If 

lORHUrOw 

Ajtebhoox. 

MOBKIKG. 

Afternoon. 

MOBNINO. 

Aftkbnooh. 

<« 

a.  /GTefelit. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

r.  1  jr.      x. 

fl.     M. 

F. 

1. 

H.    M. 

F.    1. 

H.  M. 

F.      I. 

H.  M. 

F.     L 

H.    M. 

F.      I. 

D. 

3fl8       8 

1  55 

18 

8 

3     4 

16     O 

3  *3 

15    " 

4  33 

20      7 

4  54 

20      7 

4-0 

8 

18       6 

a  41 

l8 

3 

3  44 

15    IO 

4    6 

15     8 

5   l6 

20      7 

5  38 

20      5 

5-° 

4 

18       0 

3  a8 

17 

7 

4  »9 

15      ^ 

4  53 

15      a 

5  59*°    1 

6  24 

19   10 

6«o 

2 

17       a 

4  i7 

16 

8 

5  18 

14   II 

5  45 

14    8 

6  49 19     3 

7  15 

18    10 

> 

I 

16       a 

5     9 

15 

9 

6  14 

14    4 

6  46 

14     1 

7  4418    6 

8  14 

l8       2 

8-o 

3 

*5       * 

6  13 

<5 

3 

7  19 

13   10 

7  55 

13    9 

8  48 

17   10 

9  27 

17      J 

9*o 

2X£ "  -sl 

7  3i 

*5 

8 

8  37 

13    9 

9  16 

13  i* 

">    5 

17   10 

10  42 

18       I 

IO«0 

olio       Oil    8  42 

16 

5 

9  54 

14    2 

10  28 

H    5 

11  22 

18      4 

11  58 

18    7 

II-O 

44i<5     lojl   9  44 

17 

2 

11     1 

14    8 

11  3a 

14  11 

— 

— 

0  30 

19    0 

12*0 

2I17       6l|  10  37 

17 

10 

11  58 

15    a 

— 

_ 

1    a 

J9    5 

1  29 

19    9 

T3*o 

0I18        j 

11  25 

18 

3 

0  23 

*5    5 

0  46 

15    8 

1  54 

20    0 

2  16 

20    2 

0 

-7\iB       4 

— 

1     8 

15  10 

1  29 

15  " 

2  38 

20    4 

*  59 

20    j 

15.0 

8I18       5 

0  28 

18 

5 

1  49 

*5  " 

2     8 

*5  " 

3  19 

20    5 

3  38 

20     6 

16.0 

47l*S      5 

1     6 

18 

3 

2  26 

'5  11 

a  43 

15  10 

3  54 

20    5 

4  12 

20     4 

17*0 

a6\x8       1 

1  44 

17 

11 

a  59 

15    9 

3  16 

15    7 

4  30 

ao    3 

4  47 

20     2 

18-0 

1I17      9 

2  18 

17 

5 

3  33 

i5    4 

3  5° 

15    3 

5    4 

20     0 

5  ao 

19    IG 

19*0 

36I17       i 

a  53 

16 

8 

4    7 

14  11 

4  *4 

H    7 

5  39 

19    6 

5  56 

19   I 

20.0 

11I16      3 

3  »9 

15 

9 

4  4* 

14    4 

5     1 

14    0 

0  13 

18    8 

6  31 

18     3 

21*0 

48I15      4 

4    9 

J4 

10 

5  »i 

13    8 

5  43 

i3    5 

651 

17  10 

7  « 

17     (5 

« 

3*U4     5 

4  j8 

H 

0 

6    6 

13     1 

6  34 

12  10 

7  34 

17     1 

8     1 

16    9 

23-0 

*9ll3     9 

6    3 

13 

8 

7    8 

12    8 

7  46 

12     7 

8  38 

16    6 

9  i5 

i<5    J 

24.0 

>  40  13     9 

7  17 

H 

1 

8  26 

12     7 

9    5 

12  10 

9  5° 

16    7 

10  29 

l6       $ 

25.0 

r   55*4     7 

;   8  28 

15 

1 

9  4i 

13     1 

10  16 

13    5 

11    9 

i7     1 

11  44 

17     C 

26*0 

*  56U5     8 

9  a3 

16 

3 

10  48 

13    9 

"  i5 

14    2 

— 

— 

0  17 

17  11 

27-0 

9  48I16  10 

10  12 

i7 

5 

11  3914    7 

— 

— 

0  44 

18    5 

1  10 

19      G 

28*0 

0  35  l8    ° 

10  58 

18 

5 

0     1 

15    0 

0  23 

15    4 

1  34 

19    6 

1  55 

19  II 

• 

1   21I18  10 

11  42 

r9 

2 

0  44 

i5    9 

1    5 

x6     1 

*  15 

20    3 

a  37 

20    7 

o-6 

— 

— 

0    j 

l9 

5 

1  *5 

16    4 

1  45 

16    6 

*  55 

20  10 

3  14 

21     1 

x-6 

0  27 

19    8 

i  °  49 

19 

9 

*    5 

16    8 

2  24 

l6<    2 

3  35 

21    3 

3  54 

21    4 

2'6 

1  12 

19    9 

»i    1  35 

19 

7 

2  44 

16    9 

3     4 

16    8 

4  14 

*i    5 

4  36 

*i    5 

3'6 

*  57 

19    4 

2  19 

J9 

0 

3  *5 

16    6 

3  46 

16    4 

4  56 

21    3 

<  1821     1 

*      1 

4-6 

r  Mean  Spring')        Qft.   ^in. 

gft.       Qin. 

1Qft.   4in. 

Equation  of  Time  at  Noon. 

M.     8. 

M.D. 

M.    8. 

M.D. 

M.     8. 

M.D. 

M.     8. 

6     4 

Sub. 

9 

5  i7 

Sub. 

17 

3  53 

Sub. 

*5 

1  57 

Sub. 

6     1 

10 

5    8 

l8 

3  40 

26 

1  40 

5  5<5 

11 

4  59 

19 

3  26 

*7 

1  23 

5  5i 

12 

4  49 

20 

3  i2 

28 

1     6 

5  4<* 

13 

4  39 

21 

2  58 

29 

0  49 

5  39 

14 

4  28 

22 

2  43 

30 

0  31 

5  33 

15 

4  n 

*3 

2  28 

31 

0  12 

5  a, 

5 

1 

6 

4 

5 

*4 

2  i< 

\ 

•  of  High  Water  are  given  lor  Mean  Time  at  Place;  if  Greenwich  or  Railway  Time  be  required,— for 
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5 

£ 

i| 

HARWICH. 

HULL. 

SUNDERLAND. 

MORKIKO.       |  AfTEE.'TOOX. 

Moasisc.       Aftebsoon. 

MOBKIKG 

.  I 

A„„ 

Time. 

Height.'    Tims,  height 

Time,  'Height.    Time.  Height 

Tune, 

Hdsht. 

Tune.  |l 

M. 

1 

3*39 

a  ao 

II 

5!|  a  4i,"     4 

8  58:20    9!  9  2020    6 

5  49 

H 

ril 

6    2  ill 

Tu 

« 

4  »9 

3     > 

II 

31  3  H|«     » 

9  4a;2o    3;j'°    jao    0 

«  34 

13 

9 

«   59' 

w. 

3 

5  4o 

3  4« 

II 

i;|  4     9;io  II 

10  2819    8  10  3419    a 

7  3* 

13 

4 

7    5°;' 

Th. 

4 

fi  la 

4  33 

IO 

91,  4  j8,io    7 

.1  2418    9'!,,  ^18    4 

8  17 

13 

9i 

8  4(^1 

F. 

5 

7    ^ 

S  »<5 

IO 

5]  5  55  1©    4 

—       —   1   °  30,17  " 

9   i/.12 

* 

9  5"!' 

S. 

6 

8    a 

0  aj 

IO- 

3;  7     MO    * 

•    J'7     7    ■  3SI7    5 

10  av 

9 

1,     4]' 

» 

* 

9    0 

7  +5 

IO 

a    8  33 10     = 

2  1017    4    2  461;    6 

II  39  " 

»! 

M, 

8 

9  5B 

9    ° 

4!1  9  35'io     6 

3  22  17   ii;;  3  57  18     4 

0   i4|ia 

o'- 

0  47' 1 

Tu, 

">54 

10     IC 

10 

(J    10    42I3    II 

4  3°j'8  "».  5     °,l9    a 

1  ao'ia 

8i- 

1  521 

\V. 

10 

:  (    4$ 

11   10 

II 

ill  36"     3 

.1  27119    6,1  5  52  19  10 

a  ai|i3 

a': 

2  481 

Tn. 

ti 

11  59 

4*  -    - 

6  15-20     ill  6  3820    4 

3    11  '3 

8^ 

3  3':' 

R 

ia 

0  40 

0  ai 

II 

Si  0  42.li     6 

7     020    6    7  2120     7 

3  5374 

■j 

4  131 

S. 

13 

[    || 

1     a 

II 

'(■»'  a 

7  4"  20     7||  8    O|20    7 

4  3iJH 

3( 

4  49' 

£ 

'4 

a  ii 

r  41 

II 

4    '  j8>.     3 

8  i<S 

20    6    8  33,20    4 

5     5H 

1 

5  23'' 

M. 

*5 

a  5* 

2  '5 

II 

2 

a  33  11     1 

8  5> 

20       1:1  9      8  Ip    10 

J  4i  13 

8"1 

5  59' 

Tu. 

i( 

3  38 

2  51 

IO 

11 

3     810  10 

9  .6 

'9    6i  9  43'i9     1 

6  i?  13 

»;i 

«  35  ' 

W. 

*7 

4  10 

3  «i 

8 

3  41  10    6 

9  S9 

18     8|:io  i;'i8    3 

6  54  " 

8 

7   13,1 

Th 

18 

3  58 

10 

4 

4  .6,0    a 

1036 

■7    9>j8ji7    3 

7  33\" 

o( 

7  53,1 

r. 

J9 

S  +" 

4    •,--■ 

10 

0 

4  5<>i  9  >° 

11  aj 

16  10.11  5oli6    4 

3   13  .1 

4'l 

8  38,' 

s. 

ao 

a  n 

5   '8 

9 

8 

5  +4  9    « 

— 

- 

0  ma     0 

I 

9    5'° 

9'! 

9  39.' 

» 

11 

7  >9 

6  '5'  9 

5|  6  53J  9    4 

°  53 

■5     » 

1  afi'ij    6 

10   ifi'io 

5'1 

053'. 

u. 

aa 

8   10 

7  3+  9 

il  8  13   9    <• 
81  9  24  9  11 

..!     « 

2  37'i5    9 

ti   39J10 

7' 

—  ; 

Tu 

3.3 

9    3 

8  49.  9 

3  11 

.6    . 

3  45  '6    9 

0     310 

10' 

0  361 

W. 

5H 

9  5? 

9  55'° 

2I10  2410    5 

*  'I 

■7    4 

4  4418    0 

1     7.11 

7j 

1  35' 

Tri 

i- 

10  5a 

10  50 10 

81.   .310  11 

5     818     7 

5  3019     a 

3     i!ia 

6'! 

3  35'] 

F. 

\\ 

11  *fi 

11  aj)li 

3  "  57,"     S 

J  5>  '9    8 

6  1420     3 

2  48j'3 

4! 

3     91 

& 

17 

0*39 

—    !   - 

•      °lS"     I 

6  3620    8(1  0  5721     1 

3  apj  '4 

* 

3   49,1 

*■ 

18 

1  3a 

038.1 

9  0  5:  n  10 

7  •r!11   s\  7  3821   9 

4    8,14 

IO'' 

4  a8i 

M. 

•9 

a  34 

11   1 3911  n 

7  5821   n!  8  1823     0 

4  48.15 

a"j 

5     81 

Tu 

LW 

3   '5 

3       Oil 

I)  1  a  ai'n  10 

8  59*21   ii'  9    o'ai     E 

5  *9,t5 

0' 

5  5>'i 

w. 

M 

4    6 

a  43'u 

1 

,  3  4|..  7 

9  22.21     3J  9  4320  10 

6 ,3i'4 

c> 

6  36!] 

Half  51  «n  Springl 

j«.  gu. 

10"-  a* 

'.:. 

2in. 

PAm«  o/iAff 

J/oon. 

Moon'*  Declination  at  Noon. 

D.     H 

M. 

K.D.I    «          '    ' 

u|   0       »   !«.D 

" 

' 

H.1V 

First  Quarter    4    8 

51  Mominf. 

1      4"'3 

9 

313.49      '7 

8k 

1/ 

*5 

if 

Full    -    -    -  11     9 

13  Morning. 

2      is.   7 

10 

30      8    18 

iS 

a6 

Last  Quarter    19     7 

50  Morning. 

3      <S    25 

11 

17     33    19 

IS 

S'i 

37 

IC 

Sew  -     -     -  1$     9 

26  Afternoon. 

4    11     22 

13 

13     48    ao 

18 

47 

;S 

5  Us    41  '  >3 

9    40    ai   ao 

5« 

j9 

In  Perigee   -    3     a 

0  Afternoon. 

6  j'9      5    '4 

$     .a'aijaa 

7 

3a 

In  Apogee    -  18     1 

0  Morning. 

7    ai     19; '5 

0     36    i3:aa 

■3 

3i 

IC 

In  Perigee   -  19  1 1 

0  Afternoon. 

8  :2a     15    16 

31T.56    a4J3i 

6 

The  tituM  of  Eifth  Water  art  girai  for  Mean  Time  at  PlaM,  if  Greenwich  or  Railway  Time  be  require 
Hakwick  mUrmtt  S  m.  I  Bru  add  1  a.  |         Snwui.  odd  1  a. 
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NORTH  SHIELDS. 

LEITH. 

THURSO. 

?l 

lOKXlxa.        l\    A  FTFi.vnnn 

MoaKlKQ. 

Afxeenoos. 

Mors  ino. 

Afteiikook. 

«.  'Height. 

Time 

ialjjit 

Time.  'Height. 

Ttae. 

ll.itflil 

Tfms. 

EIi-ighL 

Tims. 

Bright. 

t    *-.       J. 

B.      J*. 

Il'l*      >« 

<5    15 

1  10 

4  4V5   11 

5     9 

I5     IO 

II      0 

13 

9 

II   33 

13      t 

4-0 

W  '        9 

7      ° 

a    6 

5  3*1*5    9 

5  5^ 

•5     6 

II  48 

13 

3 

— 

— 

5-° 

jG  i"         4 

7    53 

a    0 

6  »3JI5    3 

6  49 

14  10 

0   14 

13 

0 

0  40 

11     E 

6-0 

J.i       7 

8    53 

1     3 

7  n  H    0 

7  47 

14     3 

I      8 

11 

4 

J   38 

11     < 

J 

rio  .; 

10      2 

0     9 

8  30|l3   10 

a  54 

13     6 

3    II 

IO 

9 

3   46 

10     C 

8-o 

?,o       P| 

rj     15 

0     9 

9  3' 

i3    5 

10  10 

'3     4 

3  3J 

IO 

4 

4    8 

IO     s 

9-0 

,„      10! 

— 

— 

id  46 

'3    5 

II    31 

13     7 

4  46 

10 

3 

5  23 

™     . 

JO'O 

Iji      o: 

X        0 

1     a 

"  54 

13  10 



5  56 

IO 

6 

637 

IO   1 

II'O 

!"    s\ 

*    59 

1     8 

0    3j 

14    a 

0  53 

'4     7 

6  53 

II 

5 

7  16 

11   11 

I2-0 

;,  i  a       o 

a    50 

2    4 

I    30 

15    0 

1  40" 

15     4 

73* 

12 

3 

PS 

13      E 

i3-o 

Ia        ?i 

3    32 

3      8 

i5     8 

3  30 

15   » 

8  18 

12 

11 

8  38 

■3     « 

O 

'3        © 

4    '3 

3    0 

a  5' 

16    1 

3  10 

16     1 

8  58 

'3 

0 

9  i7 

"3     c 

lyo 

i'3        ° 

-+    5° 

3  11 

3  a8 

16    0 

3  47 

■5  u 

9  3« 

12 

11 

9  53 

la  it 

ifi'O 

,i*    p 

5   37 

13     8 

4    4 

15  10 

4   23 

i5     8 

10  11 

12 

8 

10  3a 

15     . 

17-0 

ii       6 

<5     3 

13     3 

4  41 

15     6 

4  58 

'5    3 

10  48 

12 

3 

11     6 

11  1 

18-0 

.»        I 

<5   38 

1   11 

5  i5 

J5     1 

5  33 

14  10 

11  a-j 

II 

7 

11  44 

11     . 

19*0 

"        7 

7    ]5 

11     3 

5  5* 

14    6 

6"  11 

<4     - 

— 

0     3 

10  1 

10*0 

IO      I  z 

7    57 

.0     7 

0  31 

13     8 

653 

'3     4 

0  33 

10 

« 

0  44 

10     1 

21*0 

,o        » 

3    46 

9  10 

7  *5 

13    II 

7   4' 

12     7 

1     6 

9 

1  3» 

9    t 

i|    9        7*.     9   5° 

9    5 

8  11 

13      4 

8  45 

13       I 

3       3 

9 

«j »  a« 

9    < 

23-0 

il    p       +',|»r     i 

9    5 

9  as 

II    II 

IO     « 

13      0 

3   16 

8 

IO 

3  58 

8  it 

24-0 

'\   9        7il     — 

10  36 

13      1 

11  10 

13      4 

4  3<S 

8 

10 

5  " 

9    < 

2.5-0 

;     9    jo      o  5° 

10     1 

11  43 

13      B 

— 

— 

5  45 

9 

a 

6  15 

9    S 

zft'o 

Jto        5M    *    +4 

10  10 

0   13 

13       I 

0  38 

'3     7 

6  39 

10 

4 

7    0 

10  1 

i7-o 
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TIDE  TABLES  FOR  THE 
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TIDE  TABLES  FOB  THE 
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TIi. 

1  5a  » 
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F. 
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4 

9  4^11 
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4    3     o'7   IC 
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1 
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0     7 

3  :A'S 

io    4   13  IS   II 
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s 
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- 
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5 
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9 

1   1612 
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.   4612 
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Th.i 

5  40 

6  31  16 
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S«ij    78  35 13 

-> 
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4=5 

7     fil5 
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1 
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11 
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S  3912 
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4 
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\I.   i 

6  51 

9  57  I2 
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1 

5     3,  9 
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Tu. ; 

:  +4 

n  =5" 
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—    i    —       °  33  11 

I 

fi  33-  y 

4    7   i3,  9 
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0    613 

5    °  43 '+    3 

1    1911      7     2     012 

7  54   9 
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>   9  31 

1    J7  '5 

1     1  4; 1*    0 

:  lai:     6317  ij 

:c< 

9     7  I0 

io    9  i5|n   | 

F.    : 

jio   25 

3     fii; 

a    2  2S1S    0 

S  ifii3     7    4  13 '4 

1 1 

10     in 

9  10  2411 

L    . 

15      l9 

2  4813 

11    3     7'9    8 

4  3814     7    5     "5 

S 

10  4412 

7  11     31a  1 

•   1 

,   =an 

3   =7=3 

3    3  43==     8 

5 

11  2313 

3  "  4413   ; 
-       0     613 

M.  i 

s   »    5 

4    9» 

11    4  2921      1 

-5     S16     b    6  3016 

S 

Tu.  ; 

7   »  59 

4  5a  3= 

I      5    12.13    II 

6  ;i  i5    3    7  i2'i« 

1 

0  =813 

8     3   5I>3 

«'.   | 

8   >  54 

5  3>=a 

7'  5  53"     ' 

-   "::  16      1     7    i4'l-5 

1 

1   12  13 

6     '    34  "3 

Tk; 

9  5  5i 

!   '5  '? 

6    6  371S     8 

S   ijij     8    8  3415 

.; 

1  55  '3 

2     3    1612  I 

f.    1 

0+49 

9    7  =5 1«    8 

8  54:3     c    9  1S1+ 

6 

2  3812 

63      1  11 
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9*'  ff"- 
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6<L    4in. 

P*a*«  «/"tft 

.  s. 

Moons  Declination  at 

VSBH. 

D.    B 

m.t>.    =        '     *.».    3 

'        MJ>.       = 

'        M.D.     <■          ' 

First  Quarter-    2     i 

38  Afternoon. 

1     Hs.^fi       9;  109. 

59    IT   !°s 

31        2.i'     3S.24 

Fall 9  i- 

1 ;  Afternoon. 

2     iS     ,.4     >0      6 

35     iS   11 

2      26      3  8.  If 

Last  Quarter-  iS 

33  Morning. 

3     21       4     11 

1 

59     19   == 
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New 25    ' 

34  Morning. 

4      32        IS       11 

is 

33     10   11 

5»     a8  13     jft 

5  !«     10    13 

59     29  17     J4 
57  ''  3«>  10    48 
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3  Afternoon. 

5  . la    47    '4 

11 

16    21   16 
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H 
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| 
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iS 
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Equation  of  Time  at  Noon. 


o     6 
o  »5 

o  44 
i  4 
i  »3 
i  43 
a  4 
2  24 


1 

M.D. 

M.  8. 

JCD. 

M.   8. 

JCD. 

M.   8. 

Add. 

9 

a  45 

Add. 

*7 

5  33 

Add. 

*5 

8  20 

io 

3  5 

l8 

5  54 

26 

8  40 

II 

3  a6 

*9 

6   15 

27 

9  ° 

12 

3  47 

20 

636 

28 

9  20 

13 

4  8 

21 

<*  57 

29 

9  40 

*4 

4  *9 

22 

7  i« 

30 

10  0 

15 

4  5i 

*3 

7  39 

16 

5  " 

*4 

8  0 

Add. 
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W. 
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*- 
M. 
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9 

o 

i 
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4 
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6 

7 

8 

9 
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22 
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24 
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27 

28 
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8  48 

9  4* 
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0  51 
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6  0 
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IIAKWICH. 


Morning.    I1  Afternoon. 


Time. 
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4 

6 
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/ 

1 

2® 
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10 

10 
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10 
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11 
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o 
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I 
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13 
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36 

l9 

3 


8 

9 
10 

11 
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2 
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9 

9 

9 
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10 

10 
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12 
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11 


1 

4 

5! 
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6 
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2 

10 
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1 


o  24 


11 


ii 


o 
I 

2 
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4 
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10 

9 

9 

9 

9 

9 
010 

11 


50 


11 


1. 
2 
8 


10 
11 

o 
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6 
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9 
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2 
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2 
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Half  Mew  Spring) 
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• 
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>. 
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1 
;ht. 

1 
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i 
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1 
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Heigt 

H.     It 

F. 

I. 

H. 

M.     F. 

I. 

II.     M. 

F. 

1. 

H.     M. 

■ 

F. 
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27I9 

8 
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9; 
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10  53,i8 
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3 
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12 
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12 
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i 

^ 

O 
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V7 

/ 
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11 
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10  47 

II 

1  55\i<> 
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2' 
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— 
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5' 
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3 
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5  ,8l9 

2!l   5 

4<y9 
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a  13  12 
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19 

IH 

6 

23,20 

2 
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13 

6 

3   17 '3 

6  42  20 

i 

5j   7 
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7 

3  34 

14 

0 

3  5i 

H 

7  17  20 
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3420 

9 
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H 

3 

4  3414 

7  49 

20 
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8 
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4 
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20 
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3520 

3 
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0 
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'9 
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13 

6 
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*3 
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19 
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38,18 

8 

6  14 

'3 

0 

6  31 

12 

9  54i8 
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12  17 

5 

6  48 

12 

3 

7     811  1 

10  32 

n 

1  10 

5816 

/ 

7  28 

11 

6 
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11 

11  28 

16 
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_ 

8  18 

10 

10 
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10  1 

0     1 

15 

/ 

0 

38 

'5 

4 

9  25 

10 

4 
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1       j 

1   i7 

15 

2 

1 

1 

1 

5**5 

4 

10  49 

10 

3 

11  2910  1 
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l5 

9 

3 
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5 

— 
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3  48ji7 

2 

4 

20  18 

0 

0  38 

11 

6 

1    ioiia  1 

4  46  18 

9-1.5 

819 

5 

1  37 

12 

7 

a     2 

13  1 

5  29 

20 

2I 

1 

5 

5020 

9 

2  2513 

8 

2  46 

'4  ' 

6  10  21 

^       1 

V 

6 

1 

31  21 

10 

3     4H 

T 

3  *3*5 

0  52:22 

3"1  7 

1322 

6 

3  43  15 

4; 

4     315 

7  34 

22 

8- 

/ 

55  22 

8 

4  23 

'5 

8 

4  44 

'5 

8  15 

22 

6 

8 

3722 

3 

5    5 

15 

6 

5  *7 

«$ 

8  59 

21 

8 

9 

21  21 

1 

i 

5  49 

14 

9 

6  12 

14  1 

9  43 

20 

4 

!io 

1 

6  19 

1 

A. 
/ 

6  36 

13 

10 

7     i 

13  I 

10a 

•  5 
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7ft. 
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Phases  of  the  Moon. 

Moon's  Declination  at  Noon. 

D.     H.   M. 

M.I). 

0     /  i 
1 

M.D. 

°          '      M.D. 

0'      , 

M.B. 

0     < 

First  Quarter    2     1  58  Afternoon. 

1 

14  s.  56 

9 

IOS.59      17 

21N.31 

»5 

2N.X 

Full    -    -     -    9  10  12  Afternoon. 

2 

18   34 

10 

&    35 

18 

22       2 

26 

3*  i! 

Last  Quarter    18     1  30  Morning. 

3 

21     4 

11 

i     59 

*9 

22     30 

*7 

8   5 

New  -     -    -  25     6  34  Morning. 

4 

22    16 

12 
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20 
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28 
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5 
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13 
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21 
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29 

17  i 
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6 
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14 
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22 

*«    57 

30 
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7 
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15 
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23 
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31 

8 
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16 
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H 
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j£ 

o 
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Afternoon. 
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N. 
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• 
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n.    m. 

F. 

I. 
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F. 
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F. 
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/ 
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9 
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10 

O 

6  24 

10 

6 
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/ 
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0 
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4 
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14 

2 
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11 

O 
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11 

6 
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8 
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9 
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1 
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1  35 

15 

I 
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12 

0 
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[2 

5 
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H« 

9 
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5 
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8 
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15 

9 
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12 

9 
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13 

0 

O 

IO 
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11 
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1 
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16 

2 
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13 

i 

8  53 

13 

2 
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ii 
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2 

4  *5 

13 

1 
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16 

2 
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13 

2; 

1 
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13 

1 
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13 

0 
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3  52 

15 
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12 
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12 

9 
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*3 
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12 

9 

5  2912 

7 
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'5 

7 
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12 

6 
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12 

3 

17*6 
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'4 
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12 

4 
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2 
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15 

1 
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o, 
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11 

8 
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'5 
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II 

11 
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7 
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5  29 

14 

<5 
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3 
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10 

11 
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K* 
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II 

3 
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10 
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*3 

7 
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10 

5 

— 
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*7 
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IO 

5 
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0 
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12 

9 
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10 

0 

0  42 

9 

7 
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18 
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9 

7 
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4 
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12 

0 
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9 

3 
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8 

11 

<[ 

'9 
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9 

2 

10  20.  9 

2 
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11 
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8 

9 
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8 

7 
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11     1 

9 
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12 
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8 

8 
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8 

10 
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9 
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12 
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9 

1 
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9 
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13 

6 
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10 

3 
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11 

0 
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4 
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11 

11 
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1     2 

14 

10 
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11 

9 

7  i7 

12 
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P^ 

*4 

2  28  12 

6i 

2   47 

*3 

1 

1  HJ5     7 

1  44 

16 

2 

7  34 

13 

1 

7  52 

'3 

8 

28-6 

m 

•5 

3     4 

13 

6i 

3  *3ji3 

11 

2    316    8j 

2  22 

'7 

2 

8  10 

H 
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[Q       8 

I". 

3« 

4  49 

.  4S  9 

1 

4.    3    14    9       1 

it     : 

n    14!  1  11   u  4;    6     3 

ii      : 

8  33  10     0 

9     a 

v     ' 

K«l*r.                I 

4ft.  gut. 

3ft.    ujta. 

5n.    -in. 

n«w  */ '/'« 

JW 

JJvon'f  Decimation  at  2\oart. 

d.  n 

K. 

».». 

e       1 

K.D. 

0          . 

K.D 

0 

K.B, 

. 

First  Quarter      a     i 

38  Afternoon. 

1 

14  8.56 

9 

i  os.  59 

I? 

20X.31 

a.i 

3  s.34 

Full 9  I0 

j  a  Afternoon. 

3 

18    34 

10 

0     35 

iS 

21       2 

i^ 

38.19 

Urt  Quarter-  lS     i 

30  Morning. 

3 

21       4 

1 1 

1     ^ 

»9 

32     30 

*2 

8    5» 

New a;     6 

34  Morning. 

4 

22     ifil 

13 

2*3.38 

30 

31       51 

;S 

13     5° 

5 

'3 

7       f- 

21 

'9     59 

»9 

'7     54 

In  Apogee  -  -   14     7 

0  Afternoon. 

6 

ao    47 

'4 

n     16 

23 

t«    57 

30 

30    +8 

In  Pferigee  -  -  26     8 

0  Afternoon. 

7 

.8     19 

I  I 

"4     59 

a3 

12     5i 

8 

'4     J9 

16 

18       7 

34 

7    54 

w  of  High  Wttcr  are  given  tor  M«an  Time  at  Place ,  if  Dublin  or  Railway  Time  be  icqirind,-— ft 
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BBITISH  AND  IKISH  POSTS. 


SEPTEMBER,  18y0. 

GAIWAT. 

QUEENSTOWN. 

WATEBFOItD. 

£1 

"""• 

Ar:i.i;:..>is. 

Mobs  iso. 

Afternoon. 

Mousing. 

Afternoon. 

"* 

freight. 

Time. 

Height 

Time 

Height. 

Time. 

HdBht 

Timo.   Ho%ht, 

Time. 

Heigh 

'3       9 

8    45 

13      J 

8  36 

II      I 

8  57 

10   a 

8  53  « 

I 

9  i3 

11     9  .5-6 

»       5 

9   43 

11    10 

9  aa 

IO     4 

9  48 

9  " 

9  37 1 

4 

10    e 

10  1 

j 

"       3 

10  59 

11     a 

10  19 

9     7 

10  ss 

9  4 

■  o  +i  ic 

6ju    18 

10 

;-6 

I        i 

— 

_ 

n  40 

9     2 

— 

— 

"  57,  S 

»|    - 

— 

8-6 

I           2 

1      8 

11     4 

0  a<5 

9    3 

I     10 

9  4 

0  38  « 

0 

1  ao 

10 

9.6 

'          P 

2    14 

13     a 

1  5* 

9     7 

3    38 

9  10 

a     oic 

4 

a  39 

10     8.0-6 

*           7 

3      8 

13     0 

»  59 

10    a 

3   *<5 

10     6 

3    M1 

3  44 

11     3r 

3        44 

3    5i 

13      8 

3  5' 

10    9 

4  14 

11     0 

4  10J1 

6 

4  35 

■1     gia-6 

+       ° 

4  29 

14     4 

4  34 

11     3 

4  53 

"     5 

4  57  I- 

0 

5  1° 

13       I      O 

+        7I 

5     3 

14     8 

5  <* 

11     7 

5  *9 

11     8 

5  34" 

a 

5  50 

13      4Jl4.fi 

+       S»i 

5  36 

14     8 

5  47 

11     S 

6    3 

n     8 

6     7I1S 

4 

6  »3 

12      Jlj-6 

'4       ?' 

6     8 

H     5 

6   19 

11     8 

<5  34 

"     7 

6  40!  J  s 

4 

65fi 

ia     3)i6'6 

'4-       3 

6  33 

14     0 

(5  49 

"     5 

7     4 

"     3 

7   '°» 

a 

7  *5 

,3     1,7-6- 

>3        8 

7  " 

*3     4 

7  '9 

11     0 

7  35 

10    9 

7  4V 

11 

7  54 

ii     9-8-9 

13        o 

7  45 

13     6 

7  5° 

10     6 

8     4 

10    3 

8     81 

6 

8    33 

11     319-6 

"       ° 

8  33 

11     6 

8   19 

9  1J 

8  36 

9    8 

8  37J' 

8  53 

10     8*20 -6 

9   IS 

10     6 

8  57 

9     4 

9   19 

9    a 

9    II  K 

4 

9  35 

10     031-6 

!10        a 

10  15 

10     0 

9  45 

S    9 

10  18 

s:   ; 

10       ^ 

S 

8 

10  40 

9 

t 

1    9    " 

11  44 

10    0 

11    0 

8     6 

it  42 

a    t 

11  i'£ 

S 

3 

'i  57 

9 

23-6 

0  25 

10     3 

0  34 

8    8 

0  37 

9 

24-6 

[\io      g 

'  3/ 

11     4 

1    5 

8  11 

'  45 

9    4 

1   ij 

s 

8 

1  53 

35  '6 

A"   ■' 

a  33 

13       7 

3    31 

9    9 

3  49 

10     3 

3  30 

IC 

0 

3    3 

11 

26"6 

7\»3      2 

3   '9 

13    IO 

3   15 

10    8 

3  39 

11    J 

3  3' 

1 

5 

3  58 

11  1 

27-6 

9  •+     - 

3  J8 

4     * 

11     C 

4    31 

11  u 

4  33 

13 

3 

4  44 

12 

28-6 

«ta  « 

4  33 

'5  'i 

4  4a 
5*5 

13     3 

5     4 

ia    6 

5    5 

19 

11 

.  -/ 

'3 

• 

;9,»6     3l  5  2° 

16    4 

13      8 

5  47 

'-     <s 

5  46 

1. 

4 

6    8 

'3 

!'■«     4    6    4 

16    a 

6    9 

13     9 

6  30 

13     8 

630 

'- 

6 

6  5' 

13 

3-3 

15)15    ill]  6  47 

'5    6 

6  5' 

13     6 

7    13 

ia    3 

7    !3 

'. 

4 

7  33 

'3 

3'3 

i°>5     °,|  7  34 

'4     J 

7  34 

n   11 

7  55 

11     6 

7  54," 

■; 

8  14 

13 

4-2 

58  13     9.   8  14 

1           1 

8  16 

11     1 

8  38 

10     7 

8  34j» 

8  55 

ii 

5» 

m  Spring)       jft. 

5ln. 

5rt.     10in. 

gft.  2'"- 

Equation  of  Time  at  Noon. 

m 

M_ 

>.        N.      8. 

M.D. 

«.      B. 

M.D. 

V.      i. 

6 

Add. 

: 

a  45 

Add. 

17 

5  33 

Add. 

*S 

8  20 

Add. 

*5 

3     5 

IS 

5  54 

ad 

8  40 

44 

1 

3  36 

19' 

6  15 

2l 

9     ° 

4 

13 

3  47 

30 

<S  36" 

28 

9  20 

23 

K 

4    8 

31 

«  57 

39 

9  40 

43 

M 

4  39 

22 

7  18 

30 

10     0  1 

4 

1 

4  5» 

*3 

7  39 

14 

U 

5  12 

34 

8    0 
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1 

i 

| 

■  h 

BEEST. 

DEVONPOBT. 

POBTSMOUTH. 

^ 

u 

Moaniao.    ;   Ajtbbhoos. 

H 

ilOESTJCO. 

Arrziisoos. 

MOKKIXO. 

ArrsnooK; 

1             1            1 
Time.  |  Height.  |  Time.  Height 

Tine. 

Height. 

Tin*. 

Height 

Time,  j  Hdght . 

Time. 

H*bt 

II.       X 

H.M.F.     a. 

s. 

1 

5<M7 

7  m*»J     8,|  8  33:14    9 

9   39 

14    'l 

.=  j 

13      4 

3  *5i«     8 

3   50 

11      1 

* 

2 

644 

8  56'4     ':,  9  37 '3     7 

IO  3a 

13     a 

"_- 

13      3 

4  *9l°    9 

i5* 

10    3 

M. 

5 

7  3S 

10  38,13    5|n  1713     6 

11  44 

ta     6 



5  3i  ">    0 

6  18 

910 

Tu 

4 

8  3a 

—   1   —   ,   0    a  13  10 

0  39 

11   10 

1    H 

13       8 

7     5.  P  'i 

7  49 

10    t 

W. 

,: 

9  >$ 

0  40,14    5    1  n  ij     0 

1  56 

13      3 

a  3. 

i3    5 

8  30I10     6 

9    » 

SO    IC 

Ill 

' 

'°    5 

'  37,'S    9,  1  59<*    5 

3  ic 

13     0 

3  3 

14    3 

9  "9'"     a 

9  54 

II  i 

F. 

7 

10  49 

a  1917     i,  a  3717     7 

4     3 

13     9 

43( 

14  10 

10   1411     9 

■°  33 

11  1 

H. 

i 

11  .31 

a  j5[i8     11  3   iai8     6 

*4  47 

14     4 

5 

15     3 

1051,13     3 

11     8 

13,     < 

ft 

<; 

morn, 

3  aSJiS     8    3  4418  10 

5  2< 

14     9 

5  4 

•5    5 

11   3413     5 
.,56,1a     7 

O    13  13       6 

11  40 

•4    ( 

M. 

IC 

0  tj 

3  59ilS  Ml  4  ij*8  10 

5  57 

'5     ° 

6  K 

'5    5 

— 

— 

Tu 

I  I 

°  54 

4  3018    9]  4  44.8    8 

6  39 

'5     1 

<S  4. 

ij     a 

0  a8 

11    J 

W, 

13 

'  3) 

5     0.1S     5;  5   1418      . 

6  55 

14  10 

7     i 

14    8 

0  441"     4 

0  59 

n  j 

11 

'3 

5  39'7     9\  5  44i7     4 

7  21 

J4     S 

7  3< 

14     a 

1   14 13      a 

1  3c 

13    1 

F. 

14 

3     6 

6     016  10 

6   1616     3 

13   10 

8 

13     6 

1  45'n     9 

3     1 

it    ( 

S. 

'.: 

3  54 

6  3415     8 

6  54'5     * 

8  15 

13     4 

83^ 

13     9 

a  17J"     4 

a  3^ 

11   : 

5- 

■( 

4  43 

7  *&*    5 

7  38;  13     9 

8  53 

1a     9 

9  K 

13       I 

a  53' ">   'o 

3   iJ 

10    ' 

M. 

'7 

$  34 

8     5,13     » 

8371a     9 

9  3^ 

12     3 

11     5 

3  36,»o     3 

4     a 

9  * 

Tu 

18 

6  ifi 

10      1,13      8 

10  3a 

11  1 

4  3a    9     8 

6  J 

9   ' 

W. 

'9 

7  '9 

10  4913     0 

"35 '3     7 

11  55 

n    11 

— 

— 

5  5a'  9     6 

9 

Tii 

20 

8  11 

—    [    — 

0  J314    4 

o4fi 

11     6 

1  3 

7    33j    9    II 

8      i 

«>       ; 

F. 

ii 

9    3 

0  43  15     3 

1    11  16     a 

a    10 

13      6 

a  4< 

13  11 

8  3J10  'I 

9  .S11  .1 

9     a 

II 

S. 

- 

9  5e 

1  34i7     3 

1   5rfi8     a 

3   18 

>$     8 

3  4. 

'5     ° 

9  5 

11       . 

i- 

*3 

n  <1 

2   1719     i|  a  3719  n 

4  ro 

14     9 

4  3„ 

i5  11 

IO    13  13       9 

10  3i 

'3 

M. 

*4 

11  4a 

a  58,30     7 

3   19.31     0 

4  58 

1.5     9 

5  at 

.6     7 

IO    5413       + 

'i    1. 

IJ 

Tn 

a" 

oa38 

3«#»ai     3 

4     S"     4 

5  43 

16     4 

6    t 

11  38  13     9 

— 

W. 

2' 

1  3<9 

4  a?31     3 

4  49*i     0 

6  38 

i(S     7 

6  45 

16     7 

0     313     9 

0    3< 

13 

Th 

2', 

a  36, 

5    II 30      6 

5  34,2°     0 

7    9 

7  3 

16     a 

04913     7 

1    1 

IS 

1'. 

iS 

3  37 

5  57, '9    4 

6  ai ,8    S 

7  53 

15   i° 

8  1. 

15    4 

1  34 

'3     * 

'  st 

12 

S. 

»9 

-t    .' 

6  46,17     6 

7   1216     6 

8  35 

15     l 

>5f 

14     4 

'a     5 

a  4< 

13 

^ 

>- 

f    .14 

7  3915     6 

8     814     ? 

9  33 

14     a 

9  4! 

13      1 

3  11 

11     6 

3   33 

11 

M. 

3' 

6  2; 

8  44.14     0 

9  »3|i3     7 

10   [4 

13     a 

10  n 

4     5 

10     8 

4  3S 

IO 

HtlfHeu  Spring]            Qfl     gin. 

7n    gin. 

6*.  41- 

Phaiti  of  the  Moon. 

Moon't  Declination  at  Noon. 

D,  AX, 

M.D.'      0           ' 

1I.D. 

0       1 

M.  |. 

0       > 

M.D. 

o 

First  Quarter-     i     9  19  Afternoon. 

I 

as.  a  1 

9 

1N.33 

■7 

33N.38 

»5 

IS.J 

2 

a     31 

5    57 

,3 

31        3 

36 

6    3 

Last  Quarter-  17     6  13  Afternoon. 

.) 

1     04 

11 

0    15 

'9 

■  8      30 

a? 

a 

4 

9       9 

ia 

4    10 

20 

14      5J 

38      33        1 

First  Quarter-  31     8     1  Morning. 

5 

6       0 

'.J 

7    30 

21 

IO       18 

39    aa     « 

6 

a       9 

14  a 

0      9 

22 

5          ° 

30      33 

In  Apogee  -  -  ia    9    0  Morning. 

7 

7     5° 

*5  a 

t     56 

*3 

oa.  43 

31    ao 

In  Perigee  -  -  35     4     0  Morning. 

8 

3     16 

ifi  . 

3    44 

a4 

6     31 
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BRITISH  AND  IRISH  PORTS. 

75 

OCTOBER,  1870. 

: 

■DOVER. 

SHEERNESS. 

LONDON. 

8 

! 

HoRKuro. 

Axioniroos. 

MOBNIHO. 

Aftebhook. 

M.„,„. 

Afternoon. 

lime. 

Height. 

TUno. 

Height. 

Time. 

Height, 

Time. 

Height. 

Time. 

Hd-tt. 

Timn. 

Height. 

F. 

H.      N. 

H.    J*. 

p. 

i 

S  « 

>7 

1 

3   3i 

16 

4 

4  3° 

'5    » 

4  56 

14     8 

«      3 

19    8 

6  36 

iS  11 

> 

3  59 

15 

7 

4  a9 

'4 

10 

5  24 

14     1 

5  57 

13     8 

6  55 

Si     ! 

7  39 

17   a 

!•» 

3 

5     4 

M 

4 

5  47 

•4 

1 

6  35 

13     a 

7   19 

13     0 

8     6 

17     2 

8  49 

16  IC 

8.3 

♦ 

6  31  14 

3 

7  '5 

H 

7 

8  10 

la  11 

8  56 

13     a 

9  35 

id   11 

10  33 

I?      3 

93 

5 

7  55  "i 

8  27 

'5 

7 

9  39 

13     5 

jo  16 

*3     S 

11     6 

17     6 

11  43 

17    11 

io-a 

6 

8  53 

ie 

9  '7 

16 

8 

10  46 

14     1 

II   II 

i+   8 

— 

0  13 

18      4 

11-3 

7 

9  38 

'7 

9  58 

'7 

5 

11  32 

14  10 

"  51 

15    3 

0  37 

18  10 

0  59 

*9    4 

i:-3 

6 

lo  18 

17 

9 

10  37 

18 

1 

— 

— 

0     9 

IS    5 

I     31 

19    8 

1  40 

19  11 

13-3 

3 

■»  55 

18 

3 

11   13 

18 

5 

0  .7 

'5    7 

0  45 

15  9 

■  58 

20    2 

3  14 

so    1 

O 

3 

ii  39 

18 

6 

n  46 

18 

6 

1     1 

15  " 

1    16 

16  0 

3  31 

*o    5 

»  45 

30      1 

Ij.3 

I 

0     3 

18 

5 

1   3 

16    0 

.  46 

16  0 

»  59 

3  >5 

IO      t 

16.3 

a 

0  19 

18 

4 

0  35 

iS 

3 

a      1 

'5  11 

*   15 

15  10 

3  3i 

20    s 

3  45 

»o    4 

J7-3 

i 

°  5' 

18 

1     8 

17 

9 

2  30 

■5     8 

2  44 

'5     6 

4     0 

aa    3 

4  15 

30       1 

18-3 

* 

I    3j 

1? 

5 

1  41 

i7 

1 

2  58 

15     3 

3    H 

1.5     0 

4  39 

19  10 

4  44 

19      7 

.p'3 

5 

■  58 

tC 

8 

a  16 

16 

3 

3  3° 

14    9 

3  46 

14    5 

5    ■ 

'9    4 

5  ■« 

l8    II 

30.3 

5 

*  3S 

t. 

9 

*  55 

'5 

4 

4     4 

14    0 

4  24 

.3     8 

5  35 

18    5 

5  53 

17    I 

31  '3 

5 

3   17 

M 

10 

3  43 

'4 

4 

4  4^ 

13     4 

5   10 

«3      1 

6  .7 

17     6 

6  43 

I? 

It 

4  10 

13 

4  44 

13 

7 

5  3S 

1a     9 

«   15 

1a     6 

7     9 

16     9 

7  45 

16    4 

I3.3 

3 

5  *3 

13 

7 

6     4 

13 

10 

6  5-S 

«     5 

7  43 

la     6 

8  39 

16    3 

9  IJ 

16     , 

■  4.2 

3 

6  48 

M 

4 

7  27 

15 

< 

8  25 

12     9 

9   '3 

13     3 

9  5' 

16    9 

.0  36 

'7     1 

»5.3 

1 

7  59 

•J 

9 

8  26 

16 

6 

9  4S 

13     9 

10  *§ 

14     3 

"   '5 

17  10 

11  46 

18    i 

36'3 

1 

8  5' 

'■ 

4 

9  15 

18 

0 

10  45 

14     9 

11     8 

15     4 

— 

— 

0  14 

19     i 

37-3 

3 

9  38 

16 

8 

10     0 

l9 

4 

n   aS 

15     9 

11   50 

■  6     3 

038 

19  10 

0  59 

»°    . 

38-3 

+ 

10  33 

•S 

9 

10  46 

30 

3 

— 

— 

0   10 

16     8 

1   aa 

10  11 

1  43 

21     4 

• 

5 

11  10 

2C 

5 

«  35 

30 

6 

0  3 

17     0 

°  5* 

17     3 

2     a 

21     7 

3  33 

°'9 

6 

13     0 

ac 

6 

— 

1    14 

i7    5 

1  37 

'7     4 

a  44 

3     7 

33     1 

19 

7 

O    3. 

1C 

4 

048 

■9 

11 

1  5^ 

17     3 

a  20 

17     a 

3  38 

31      O 

3  5o 

31    IC 

-9 

8 

'  '; 

»S 

7 

1  38 

'9 

1 

a  4 

i<5  11 

3     4 

16     6 

4   11 

3.     7 

4  33 

31      3 

3  9 

9 

»     3 

16 

5 

2  18 

i? 

9 

3  a 

16     1 

3  5i 

15     8 

4  57 

5  "' 

30 

4 '9 

0 

a  53 

16  11 

3  '9 

.6 

a 

4  iC 

15     1 

4  42 

14    6 

5  46 

,9    6 

6  11 

18    IC 

5'9 

i 

3  4« 

ij 

6 

4  17 

'4 

10 

5  1 

14    0 

5  44 

13      6 

6  39 

18    3 

7  10 

I?     J 

J 

■"ES?"1-}    9"-  **■ 

gfl.      Qln. 

10s-  4lc- 

Equation  of  Time  at  Noon. 

M.      «. 

MJD. 

m.   a. 

M.D. 

M.     B. 

*.D. 

*.      B. 

::s 

Add. 

9 

12  41 

Add. 

I? 

"4  35 

Add. 

35 

15  49 

Add. 

10 

"  57 

18 

14,6 

36 

■5  55 

1056 

11 

"3  13 

19 

'4  57 

»7 

16    1 

"  >5 

1a 

.3  IB 

■5    8 

38 

il!    6 

"  33 

13 

13  4» 

ai 

15  17 

39 

i<5  10 

11  « 

14 

13  56 

23 

■5»« 

30 

16  13 

11    8 

'5 

14  10 

*3 

'5  35 

31 

i«.5 

IS    3j 

16 

14   23 

a4 

15  43 
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TIDE  TABLES  FOR  THE 

1 

OCTOBER,  1870. 

i 

= 

.H* 

HARWICH. 

HULL. 

SUNDERLAND. 

II 

i 

| 

Mohxiso.    l|  Afternoon. 

Morning. 

Afternoon. 

Mo  RHINO. 

Aftexxms. 

Time 

Height. 

Time. 

Height 

Time. 

Height 

Time. 

Height. 

Time 

■Light. 

Time. 

'ii  ■■■!■!/ 

i-.     1. 

s. 

* 

5H7 

3  47 

10    11 

4  11 

10      J 

IO   33 

18      9 

II      4 

17    II 

?    2f 

13      9 

7   4 

!■;    1 

*- 

3 

6  44 

4  38 

IO      3 

5     8 

IO      0 

II   41 

'7     3 

_ 



8  25 

11     8 

9 

MI 

M. 

3 

7  39 

5  43 

9    9 

6  2.5 

9    8 

O   30 

i<5     7 

I      0 

16     a. 

9  4S 

IO   3 

IO    . 

Tu. 

4 

830 

7  18 

9    8|  8    4 

9     9 

1  45 

16     0 

2    a. 

ifi     3 

11  3 

10  11 

13 

II 

W. 

J 

9  19 

8  46 

9  11 

9  a3 

3     8 

US    9 

:)   4' 

'7    4 

— 

0  3 

II 

Tli 

e 

"    5 

9  54 

IO      4 

10  21 

10     7 

4  15 

17   11 

4  4~ 

18    « 

1     5 

[3        O 

1  3 

)I3 

F. 

7 

10  49 

'04.J 

10    [0 

"     3 

11     1 

5     '|i9    0 

5  so 

'9    5 

'  ^ 

12       9 

3  1 

'3 

s. 

8 

EI    31 

I.     3 

11  40 

11     4 

5  38  19    9 

5  57 

a  34 

'3     5 

a  5 

13 

ft 

9 

morn. 

»S 

'i     5 

— 

— 

6  15  ao    3 

6  33 

30    £ 

3     B 

13  10 

3  2 

1+ 

K, 

10 

0  13 

0 14 

11     6 

0  39 

11     6 

6  48.20    8 

7     3 

30     5 

3  3S 

14     2 

3  5 

14 

■.i'ii. 

0  54 

0  44 

11     6 

1     0 

n     6 

;  19I20    8 

7  35 

20    7 

4    £ 

14    4 

4  a 

14 

w« 

13 

1  37 

1 16 

11     5 

1  3" 

n     4 

7  4y|ao    6 

8    3 

10    4 

4  3E 

4  5 

13 1 

Th. 

'3 

3    31 

1 45 

11     3 

a    0 

8  i8!io     1 

8  34 

19     8 

5     8 

■3     8 

5  a 

'3 

!'. 

'4 

3    a 

3  i0 

10  11 

a  3* 

10     9 

8  .50 

19    3 

9    6 

18     9 

5  4C 

13     0 

5  5 

13 

S. 

is 

3  54 

348 

10    6 

3     4 

10     4 

9  *3 

•8    3 

9  41 

■7    9 

6  14 

.a     4 

6  3 

i:       . 

ft 

I'.. 

4  4,? 

3  ao 

10    3 

3  4° 

9  " 

10     0 

"7    3 

IO    32 

16    9 

6  55 

.1     8 

7  * 

11      4 

H, 

17 

5  34 

4     0 

9    9 

4  34 

9    7 

10  51 

16     4 

11  23 

'5  1° 

7  43 

11     0 

8  1 

10 

T„. 

18 

6  26 

4  J' 

9    5 

5  *3 

9    3 

15     1 

— 

8  41" 

10    5 

9  2 

is     ■ 

\V. 

'S 

7  '9 

6    1 

9    3 

6.5° 

9     4 

.'0  39 

'5     3 

[     20 

'1    j 

10  11 

10    4 

»°  5 

10 

Th. 

:■■; 

8  11 

1  37 

9    0 

8  ao 

9    9 

>S    9 

a  4a 

»    5 

"  35 

10  11 

— 

— 

P. 

2L 

9    3 

856 

9  a6 

10    S 

3   '7 

r7     3 

3  48 

18     1 

0    s 

11     6 

°3 

12        1 

s. 

13 

SJ« 

9  54 

10  10 

10  19 

II       3 

4  14 

iS  i  j 

4  37 

19    9 

1    4 

ia    9 

1  *. 

13    4 

■ 

M 

1048 

10  4] 

11     6 

II       3 

II     10 

4  57 

20     5 

5  18 

31       1 

1  52 

13  IO 

2   u 

'4    4 

M. 

a4 

II    43; 

11  aj 

13       I 

II    44 

ia    3 

5  39 

21     8 

6     1 

33     a 

a  35 

14    IS 

a  5 

'-'    " 

Tu. 

s5 

C113B 

— • 

— 

0     .1 

11     4 

6  23 

23    fi 

6  46 

32      9 

3  »5 

'5    6. 

3  3 

1  '    ■, 

W. 

26" 

1  3<$ 

0  37 

'*     5 

0  30 

<a   ; 

7    9 

22  10 

7  3' 

21       9 

3  5S 

'5    IO, 

4  » 

1  ."■    '■■■ 

Th. 

a7 

3    36- 

13      4 

1  34 

12        2 

7  53  a2     7 

8  15 

4  43 

15     7 

5     . 

'5    : 

F. 

38 

3  37 

1  57 

13       0 

11     9 

8  39!31     8 

9     3 

30    II 

5  29 

'4     9: 

5  5 

'4     : 

s. 

39  4  3f-> 

a  45 

11     5 

3     9 

11     3 

9  37J20     3 

9  5* 

19       4 

0  15 

13     9 

6  4. 

'5    = 

■ 

3°  5  34 

3  33 

ro   .0    3  .58 

10     6 

.o  18  18     6 

10  50 

i?     9 

7  '3 

ia     7 

7  4 

1:     -■ 

El 

[t|  IS  37 

4  34 

10     2    4  54 

9  » 

11  34H;      1 

— 

— 

8  15 

„     6 

8  5 

11    : 

HalfMMnSpriiig)         5ft.  Qin. 

10ri.  5i„. 

7*  2- 

P/iases  of  the  Moon. 

,-J 

Moon's  Declination  at  Noon. 

D.   u.  M. 

'    r'u.D. 

u.i>. 

W.O. 

, 

First  Quarter-    i     9  19  Afternoon. 

1     Milt]    9 

m.23 

17 

2K.2S 

H 

18-57 

a  las    31,10 

5   57 

18 

1       3 

26 

6    37 

Last  Quarter-  17    6  13  Afternoon. 

3    21     24||m 

10    15 

'9 

8    30 

-7 

0      * 

4 

19       9,1a 

14    10 

20 

4    5» 

iS 

3     1 

FirstQuarter-  31     8     1  Morning. 

5 

16       0 

n 

17   .50 

-1 

0     18 

39 

2     5> 

C 

is      9 

14 

20     9 

5       ° 

30 

:       * 

In  Perigee  -  -  13     9     0  Morning. 

7 

7     5° 

11 

3.   56 

»3 

os.  43 

31 

0  a 

In  Apogee  -  -  ij     4     0  Morning. 

8 

3     16 

16 

23     44 

a4 

6    31 

1 
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Equation  of  Time  at  Noon. 


9 
8 

;6 

<5 
33 

5°8 
*5 


Add. 


M.D. 

9 

IO 

II 

12 

*5 
16 


M.      8. 

12    41 

™  57 

13  13 
13  28 

13  4* 

13  5<5 

14  10 

14  22 


Add. 


M.D. 

17 
l8 

'9 

20 
21 
22 

*3 
*4 


Jf.    s. 

H  35 
14  46 

i4  57 


i5 
i5 
i5 
i5 
i5 


8 

17 
26 

35 
4a 


Add. 


M.D. 

^5 
26 

27 

28 

29 

30 
31 


15  49 
*5  55 


16 
16 
16 


1 

6 

10 


16  13 
16  15 


Add. 


fH3^  Water  11*  given  for  Mean  Time  at  Place;  ifQreenirichorBaflwayTimebei^uiwdl--lb(r 


TIDE  TABLES  FOE  THE 


OCTOBER,  1870. 

A 

r 

«$ 

GREEHOCK. 

LIVERPOOL. 

PEMBROKE. 

i 

11 

Mohnino. 

Afternoon. 

Morning. 

Afternoon. 

MORNSNO. 

TlaiG. 

Height. 

Tim?. 

Height 

Una 

iid^ia 

Time 

Hei 

1,1 

Time. 

Height. 

Time. 

H.:,:- 

F.      L 

s. 

1 

5a+7 

3   48 

9    3 

4  M 

9     0 

a  5S 

*3     4 

3  ». 

33 

3 

10   1 

17    IO 

IO   3 

1*1 

* 

s 

6  44 

4  43 

8    9 

5   17 

6    6 

3  5" 

21     3 

4  3-1 

20 

5 

II 

.6    q 

11  4 

'5 

M. 

3 

7  39 

5  56 

8     3 

''   44 

8     1 

5  if 

ip    M 

6    13 

19 

9 

— 

0  »j 

«j 

Tu 

4 

830 

7  30 

8     1 

8  14 

8    3 
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30 

5 
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■5     3 

3      4 

« 

Vf. 

5 
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8   3C 
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8  4S 
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3  IS 
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Tli 

t 
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8    9 

10  14 

8  11 

9  13 

9  3-1 

33 

3 

3  4 

17     7 

4  14 

IS 

F. 

7 

10  49 

'o  35 

9     1 

10  55 

9      3 

9  5- 

23     11 

10  1 

34 

4 

4  3 

18  11 

4  5S 

15 

S. 

8 

11  31 

«  ij 

9    4 

11  33 

9    5 

10  35 

a4     9 

IO     +T- 

»5 

1 

5  1. 

19  10 

5  36 

20 

ft 

9 

morn. 

11  53 

9    6 

— 

— 

n     3 

*5     5 

11  is 

a5 

8 

5  5 

20     6 

6  ic 

2Q 

K, 

10 

0  13 

0     8 

9     7 

0  23 

9     8 

'I  $5 

*5     9 

11  5 

a5 

9 

6    3 

30     9 

6  49 

10 

To 

11 

°  54 

0  39 

9    8 

0  56 

9     8 

— 

— > 

0    ( 

8 

65 

20     9 

7   11 

20 

w. 

13 

1  37 

1    10 

9     7 

1  ad 

9     7 

O    31 

3j      6 

0  3t 

a5 

3 

7  a 

20     4 

7  4 

20      ■ 

TU. 

IJ 

3    31 

1  40 

9     6 

1  55 

9    5 

°  5 

34  11 

1     ( 

34 

5 

7  5 

19     7 

B  is 

:i 

F. 

'4 

3       t 

a  11 

9    3 

a  36 

9     a 

I    3] 

33    11 

1  3« 

33 

4 

8  3 

18    9 

8  +, 

S. 

i.-- 

3  54 

a  41 

9    ° 

»58 

8  ic 

1  5= 

31      8 

3     S 

33 

' 

9 

17     8 

9  1/ 

■; 

ft. 

16 

4  4.! 

3  17 

8    9 

3  37 

8     7 

3    3; 

*J     5 

3  4$ 

10 

9  3 

16     6 

9  5; 

16  « 

M. 

I? 

5  34 

4    0 

8    5 

4  36 

8     3 

3  11 

ao     a 

3  3S 

19 

c 

io  a 

'5     4 

io  4< 

'4    S 

Tu. 

i.H 

6  36 

4  57 

8     1 

5  35 

7  » 

4  »4 

iS  11 

4  5' 

18 

9 

II    3 

13       C 

'4    ' 

w. 

*9 

7  19 

(5  18 

7  11 

7    3 

7  « 

5  43 

18   11 

6  33 

'9 

4 

— 

— 

°4< 

'4    1 

Th. 

»c 

i  11 

7  47 

8     a 

8  24 

8    5 

7  iC 

30     1 

7  53 

0 

1  3. 

'5     3 

2   iC 

16 

F. 

SI 

9  3 

8  j6 

8     8 

9  34 

8  11 

8  33 

aa     1 

8  47 

33 

: 

3  5* 

■7     1 

3   IS 

18    1 

S. 

19 

9  5<S 

9  49 

9     3 

ao   w 

9     <5 

9   IC 

34     2 

9  3' 

35 

■> 

3  4 

19     1 

4  >3 

ft- 

»3 

to  4H 

10  35 

9    8 

10  57 

9   (i 

9  5" 

16     1 

IO    13 

26 

10 

43 

30  11 

5     ' 

..    1 

M. 

34 

11  4- 

11  19 

10     1 

11  4a 

10     3 

"J  33 

17     f> 

"  54 

28 

c 

5  a, 

33     3 

5  4< 

11        1 

Tu. 

1 ; 

0*38 

— 

— 

0     6 

10     4 

11  1; 

a8     3 

11  4c 

28 

'> 

6    S 

33     a 

6  33 

>.!    1 

w. 

2' 

1  3O 

0  39 

>°    5 

0  53 

i°    5 

0    3 

28 

(5 

6  fr 

33       3 

7   ij 

2,   1 

Tl, 

17 

a  St 

1  '5 

10    4 

1  38 

10    3 

0  »e 

a8     3 

048 

37 

8 

7  3 

32      5 

8     1 

11   . 

F. 

18 

3  37 

1  $? 

10     1 

a  33 

9  11 

I     IC 

37      0 

1  33 

36 

1 

8   3_ 

8  4E 

20    < 

S. 

»9 

4  3<5 

a  4(5 

9    8 

3     8 

9    5 

1  57 

35     a 

3    31 

a4 

1 

9  1 

19    5 

9  3j 

III 

* 

30 

5  34 

3  35 

9     a 

4      ' 

S     M 

3  4C 

33      1 

3   i3 

, 

9  5S 

i7     8 

10  14 

•«   1 

M. 

3i 

6  2- 

4  a9 

8     8 

5     4 

8    6 

3  43 

4  ac 

'9 

10 

°  5 

.5  " 

11  a; 

y 

flJ,Mr^prins}      4"-   10lH- 

13n.   Qln. 

10ft.  6i„. 

Phases  of  the  Moon. 

Moon's  Declination  at  Noon. 

D.     H.     M. 

M.D, 

-...!,. 

, 

„, 

0             . 

«,, 

■    1 

First  Quarter  -  i     9  19  Afternoon. 

I     a 

1  s.21 

•J 

IN 

»3 

a  N.28 

35 

us 

I     - 

a     31 

5 

u 

18 

'       3 

26 

IS    3 

Last  Quarter  -17     6  13  Afternoon. 

3    s 

1     34 

I  I 

15 

19 

8     30 

27 

0 

4 

9      9 

13     1 

4 

30 

4     53 

28 

a    1 

First  Quarter -31     8     1  Morning. 

5 

6      0 

'.5 

7 

10 

31 

0     18 

2y 

»    J 

. 

6 

3      9 

■4 

9 

21 

5      0 

SO 

■ 

In  Apogee  -  -  12     9    0  Morning. 

7 

7    5o 

15    a 

1 

/; 

n 

°s- 43 

31 

0 

In  Perigee  -  -  25     4    0  Morning. 

8 

3     16 

:ifl 

a 

44 

34 

6     31 
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iTON-, 


Spring  \      JQrt.    Ji 


Equation  of 

Time  at  Noon. 

*•  1 

MJD. 

M.     8. 

M.D. 

M.      S. 

M.D. 

M.       S. 

19  1  Add. 

9 

12  41 

Add. 

17 

14  3j 

Add. 

*5 

15  49 

Add. 

38 

10 

«  57 

18 

14  46 

26 

^5  55 

5<* 

II 

13  13 

*9 

H  57 

27 

16    1 

*5 

12 

13  *8 

20 

15    8 

28 

16    6 

i  33 

13 

13  4* 

21 

i5  17 

29 

16  10 

1  52 

H 

13  5<* 

22 

15  *6 

30 

16  13 

1     8 

15 

14  10 

»3 

iS  35 

31 

16  15 

1  *5  1 

16 

14  22 

M 

15  4* 

of  H%*  Wife 


vi« 


for  Mean  Time  at  Place;  if  Greenwich  or  Baflway  Time  be  required,—- for 
I     Holyhsaa add  18 m.    I    Knr«trowffeiiMra*t lift* tot Thfe^^ 


TIDE  TABLES  FOR  THE 


OCTOBER,  1870. 


BELFAST. 

MoKNlSa.  AFTEIlKOOti. 


6  3*   7   "J   7   14 


9  a3|  9    °,|  9  4 


9    5i'"   '6  9    5 


398 

a  571  8 

4  1   7  ! 

5  «   7  ! 

6  47.  7  J 

7  S3  8 

8  40,  9 


30  9 
28  8 


o 

0 

-!! 

3 

1 

47 

2 

a 

;'.) 

6 

■i 

y 

14 

8 

17 

9 

' 

,9 

4» 

39  9 

1  58   8 


r.oNiioxi'KiuiY. 


H.-il-lll.      Till!.:.     II..ivli. 


'  S4 

3  24 

4  38 


6  56 

9  »4 
V  J.! 
10  16 


9  35 

9    — 


: 


3  4° 

J   4J 

5  »9 
(5  12 

6  55 

7  37 

8  19  8 


6  3, 
9|  7 

7  33 

8  7 
«53 

9  54 


10  11 

»  34 

'  47 

■  5» 

3  33 

4  7 

4  43 

1  16 

5  46 

0  1, 

«  45 

7  "7 

7  40 

8  38 

9  22 

10  31 

1.  ,6 

•  M 

1  ,6 

2  48 

3  29 

4  8 

4  1' 

5  3« 

6  1, 

7  <^ 

7  H 

8  47 

9  0 

11  20 

I  I 


s   i 


:r; 

9  '! 


7  I 

\\ 

8  I 

9  i 

IO       1 


Half  Jteui  Spring  1       4ft.  ran. 
lUngo.  J       *      \) 


3ft.  10in, 


5(t,   7I„ 


Fhsuet  of  the  Moon. 


Moon't  Declination  at  Noon. 


-First  Quarter     i  9  19  Afternoon. 

Fall-  -  -  -  -    9  j  -13  Afternoon. 

Last  Quarter  17  6  13  Afternoon, 

New  -  -   -   -  14  3  36  Afternoon. 

First  Quarter  31  8     1  Morning. 


In  Apogee 
In  Perigee 


13     9     o  Morning. 
25     4     o  Morning. 


14 

17 

30 

i.S 

31 

SO 

33 

44 

Tht  tiine«  of  High  Water  are  giTeo  for  Mean  Time  at  PUcoj  if  Dublin  or  Railway  Tlnw  ba  rtjtpdnd.r-l 
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II       317 

« 

.1  38 

17     0 

7  56 

8  28 

W, 

o  6  46 

5     <5 

9 

" 

5  37 

9    9 

1 

_ 

°  15 

16     7 

9     1 

11     3 

9  38 

HilfMewiBpriarJl 
Range.             S 

5ft.   gin. 

10ft.    gb. 

7ft.   2in- 

Phases  of  the 

Moon. 

Moon's  Declination  at  Arootu 

B.D. 

0 

•u> 

o           - 

» 

o 

K.U 

D.    H 

H. 

1 

17  8. 

9 

I6N.49 

'/ 

I2N.  18 

25   a 

Full     -     -     -     8-7 

31  Morning. 

a 

'3 

i9     42 

18 

7     »3 

36    2 

Last  Qu»rt$r-  16    t 

55  Morning. 

3 

9 

3 

si     45 

'9 

1     5<5 

a7    a 

New     -     -    -  33      I 

a  1  Morning. 

4 

4 

;i 

33     j;* 

20 

3  3.47 

a8    1 

FirstQn.irter-  19  io 

33  Afternoon. 

5 

ON. 

9 

13 

as     53 

31 

9     35 

29    1 

6 

4 

46 

H 

31     49 

33 

14    34 

30    1 

In  Apogee      -     8     i 

0  Afternoon. 

7 

9 

11 

15 

•9    39 

3.! 

'8     45 

In  Perigee      -  ia     i 

0  Afternoon, 

8 

13 

16 

16 

16     36 

a4 

ai     38 

The  time*  of  High  WUar  are  given  for  Mem  Tine  U  Place;  if  Greenwich  or  Railway  Tine  be  teqnir 
HiXwiCB  tnitracl  6  m.  I  Boixoddlm.  (  flCXitTOjjro  add  0 
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it  Spring  1        gft.  gin. 


Equation  of  Time  at  Noon. 


17  1  Add. 

M.D. 

M.   8. 

M.  P. 

SI.   9. 

M.D. 

M.   8. 

9 

16   2 

Add. 

17 

H  53 

Add. 

*5 

12  JO 

Add. 

18 

10 

15  5* 

l8 

14  40 

26 

12  31 

18 

II 

'5  5o 

'9 

14  27 

•»7 

12  11 

18 

12 

'5  43 

20 

H  *3 

28 

"  5' 

16 

13 

15  34 

21 

13  58 

29 

J  I  30 

14 

H 

i.5  35 

22 

T3  42 

30 

11  8 

11 

*S 

'5  '5 

23 

13  25 

7 

16 

i5  5 

1 

24 

13  8 

f  High  Witter  are  given  fwr  Mean  Time  at  Place ;  if  Greenwich  or  Railway  Tinw  be  required,- for 
NornxxBrnatim  add  9  m.  I  Lxrrs  adtfis  m.  I  Thurso  add  \4m. 
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TIDE  TABLES  FOR  THE 

NOVEMBER,  1870. 

5 

| 

GREENOCK. 

LIVERPOOL. 

PEMBROKE. 

p 

"5 

t 

1 

MoRNtNO. 

Aftehnoon. 

MoBXIKO. 

Aftsehoob. 

Morning. 

A«» 

Kmo. 

Height. 

SfaW, 

Height 

Time, 

Hi'ilflit. 

Tims. 

Haight. 

Tush. 

II  eight. 

Time. 

1 

Tu 

■ 

7»>7 

5  4a 

8 

3 

6   22 

8      1 

S     3 

19    IO 

5  4H 

■9    9 

— 

— . 

O      4 

1 

W. 

a 

8    4 

7     4 

8 

1 

7  44 

8     3 

6  34 

19    II 

7  *3 

20    3 

°47 

15     3 

1    3» 

1 

Th 

3 

8  48 

8    31 

6 

4 

8  53 

8    6 

7  49 

20    10 

8  20 

21     5 

3    13 

i5  " 

2   47 

1 

F 

4 

9  3<> 

9  aa 

8 

8 

9  45 

8   10 

8  46 

22       1 

9    8 

22     9 

3  i7 

17     a 

3   43 

1 

S. 

5 

10  ia 

10     7 

9 

° 

10  26 

9     ' 

9  37 

a3     3 

9  4. 

23     9 

4     C 

18    j 

4   28 

1 

ft 

6 

">  55 

>°  44 

9 

3 

11     2 

9     | 

10     1 

24    3 

10  17 

24     6 

4  47 

19     3 

5    * 

1 

M. 

7 

"  3J 

II    30 

9 

4 

11  37 

9     4 

10  33 

24    9 

10  45 

24  11 

5  *4 

19  10 

5  4i 

1 

Tu 

8 

morn. 

«  54 

9 

.■> 

— 

— 

U     6 

25    0 

11  39 

*5    2 

5  57 

30     2 

6  13 

\V, 

9 

0  18 

0  ii 

9 

fi 

0  a6 

9    <5 

■  1  38 

a5      ' 

n  54 

*5    0 

6  39 

30     3 

6  44 

Th 

10 

1     3 

0  43 

9 

& 

0  59 

9     1 

— 

— 

0    s 

34  10 

6  59 

10     0 

7  ,J 

F. 

'i 

1  5i 

1  13 

9 

4 

.   39 

9      4 

0  24 

24     7 

0  4c 

;4      4 

7  »S 

'9     5 

7  46 

S. 

z» 

a  39 

1  46 

9 

J 

2     3 

9    a 

o5<5 

23   10 

1  13 

ii     4 

8    4 

.8    9 

8     32 

: 

* 

JS 

3  30 

3    30 

9 

0 

a  38 

8  11 

i  30 

22   10 

1  4E 

33      5 

8  4c 

8  59 

M. 

*4 

4  « 

3    jfi 

8 

IO 

3    17 

8   a 

a     7 

21   11 

2    3G 

21     4 

9  iG 

17     0 

9  39 

Xn 

15 

5  « 

3  41 

8 

7 

4     7 

6    6 

a  5a 

10   10 

3  i£ 

10    3 

16     1 

10  28 

W. 

16 

°~    3 

4  34 

8 

4 

5     7 

8     3 

3  49 

19  11 

4  »; 

J9     7 

1050 

15     3 

11  30 

; 

ti> 

i7 

«  53 

S  45 

8 

1 

627 

8    a 

5     « 

.9     8 

5  53 

20     0 

_ 

0     8 

: 

F. 

18 

7  43 

7    5 

8 

3 

7  41 

a    E 

fi  35 

30     7 

21     4 

048 

15     9 

1    2g 

s. 

19 

8  34 

8  15 

8 

9 

8  45 

9    0 

7  43 

22     3 

8    13 

33      1 

3     £ 

17      1 

a  39 

ft- 

30 

9  a5 

9  '3 

9 

3 

9  39 

9      i 

8  37 

24     0 

9    c 

24  11 

3    S 

18   11 

3  37 

. 

M. 

ai 

10  19 

10    3 

9 

7 

10  37 

9    9 

9  33 

a5    9 

9  44 

26    s 

4    4 

30     6 

4  .;- 

Tu, 

aa 

11  16 

10  ja 

9 

ii   17 

to     1 

to     J 

37     0 

IO  31 

27     5 

4  5« 

21    10 

5   aa 

W. 

» 3 

oai6 

11  43 

10 

a 

— 

— 

»  55 

37     8 

11  ac 

37     [0 

5  47 

23        6 

6  11 

Tii 

a4 

1  18 

0    E 

10 

3 

0  33 

10    3 

*i  45 

17  10 

— 

— 

63* 

23        8 

6  51 

F. 

a5 

0  58 

2 

0    g 

37     7 

0  33 

37     2 

7    32 

7  4C 

S. 

16 

3  ai 

1  45 

10 

c 

a     8 

9  10 

o5o 

26     6 

1    '<■ 

*5    9 

8  ic 

8  34 

ft. 

»7 

4  »9 

a  3a 

9 

1 

3  56 

9    5 

1  4a 

35     ° 

j      f 

34     1 

8  Jjfl 

19     0 

9  21 

M. 

18 

5  '« 

3   30 

9 

.; 

3  45 

9    ° 

a  30 

33     4 

»  5* 

22     6 

9  45 

18     0 

10   IC 

Tu 

19 

6    1 

4  '3 

8 

10 

4  41 

8    8 

3  aH 

21     £ 

3  5. 

21     0 

10  35 16     8 

■  1     i 

IF. 

JO 

646" 

5  " 

8 

' 

5  47 

8    4 

4  >S 

ao     j 

5     ' 

n  3ai5     8 

H»lf  Mom  Spring 

j      4ft.     10ta. 

13fl.  gin. 

10n-  ©* 

Phases  of  the  Moon. 

Moon's  Declination  at  Noon. 

».    B. 

M. 

K.D. 

M.P. 

0       , 

*.D 

, 

I     1 

7  8.  3 

9   1 

6H.49 

*7 

2K.18 

a4 

1! 

Last  Quarter  -  ifi    8 

59  Morning. 

a     1 

3     17 

10 

9    4a 

18 

7     "3 

36 

1' 

New  -----  23     1 

21  Morning. 

9 

9       3 

1 1    - 

t    45 

.  19 

1     56 

a? 

I 

First  Quarter  •  29  10 

33  Afternoon. 

4 

4     3i 

13 

a    5i 

3  3-47 

3b 

[! 

5 

OH.    9 

13  a 

a    53 

21 

9     a5 

39 

'  30 

In  Apogee  -  -    8     1 

0  Afternoon. 

6 

4     46 

'4 

1     49 

aa 

4     34 

In  Perigee  -  -  3a    j 

0  Afternoon. 

7 

9     « 

'5 

9     39 

33 

8     45 

8 

3     "6 

id 

6     26 

|24 

1     38 
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NOVEMBER,  1870. 


Equation  of 

Time  at  Noon. 

-  fc  J 

M.D. 

U.     8. 

M.D. 

M.     B. 

M.D. 

M.     8. 

17    I  Add. 

9 

16      2 

Add. 

17 

H  53 

Add. 

*5 

12    50 

Add. 

18 

IO 

i5  5<* 

18 

14  40 

26 

12  31 

18 

II 

15  5o 

*9 

14  27 

27 

12    II 

18 

12 

15  43 

20 

14  13 

28 

"    51 

16 

13 

'5  34 

21 

13  58 

29 

II    30 

*4 

H 

15  *5 

22 

13  4» 

30 

11     8 

u 

*S 

'5  15 

23 

*3  *5 

7 

16 

'5    5 

H 

13     8 

rHigh  Water  are  given  for  Mean  Time  at  Place;  if  Greenwich  or  BoU way  Time  be  required^-for 
*M  IS  m.     I     Holthsad  add  18  m.     |    Knasiowv  tubtract  l  m.  for  Dublin  Time. 


TIDE  TABLES  FOB  THE 


NOVEMBER,  1870. 


MoKurao,       Attekkooh. 


LONDONDERRY. 


Ho  RSI  no.       Atie&nook. 


Mdnsiso.        Attekic 


9  4» 


'S! 

7  43 

8  34 


4  3*5 


4  3 
4  j» 
I  39 

6  *6 

7  "4 
6  8 

8  59 

»4 


II 

} 

6  ,s° 

IO 

IO 

7  39 

9 

11 

8  30 

9 

^ 

0  34 

* 

7 

10  ^6 

4 

'«  59 

ga.     iQta. 


5n.  7iu. 


Phases  of  the  Moon. 


Full*  ----     8  7  3s  Morning. 

Last  Quarter-  16  8  59  Morning. 
New  -  -  ~  -  '  3$     121   Morning. 

FiratQuarter-  39  10  33  Afternoon. 

In  Apogee  -  -     8     1     o  Afternoon 
In  Perigee  -  -  22     5     o  Afternoon. 


Moon's  Declination  at  Noon. 


6N.49 


S° 

27    ■ 

38 

47 

2ti 

9 

-J> 

1(J 

4 

H 

<o 

4.5 
38 

1 

BRITISH  AND  IRISH  PORTS. 
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NOVEMBER,  1870. 


;l 


I 

2 

3 
4 

5 


GALWAY. 


Mouraro. 


H. 

II 


II 


I 
I 

2 


Height. 

f.    i. 

io     8 


5 


i 


4 

5 
7 


3 

4 

4 

4 

5 

5 
6 

7 
7 


5 
59| 
4* 

18 

5o 
21 

5* 
»4 

55 
30 

8 

5* 

8  44 

9  5' 
'*  *5 


o  59 


1 

a 

3 
4 

4 

5 
6 


5<H 
38 

*4 
11 

59 
47 
36 


7 

8 


*7 
22 

9  21 

olio -31 


1 

2 
2 

3 
3 
4 
4 
4 
3 
3 

2 
1 
o 
o 
o 


3 

■ 

o 

IO 

5 
10 

2 

3 

o 

8 
1 

5 
8 

10 

5 
10 


3 

4 

5 

5 
6 

5 
4 

3 
2 

1 

* 

o 


Afternoon. 


Time. 
H.    M. 


4 
5 

4 
11 

1 

7 
8 

7 

5 

4 
10 


11 

o 
I 

2 

3 

3 

4 

4 

5 

5 
6 

6 

7 
8 

9 
10 

11 

o 

•1 

2 

3 

3 

4 

5 
6 

7 


5* 
30 

34 
22 

1 

34 
6 

37 
8 

39 
12 

49 

29 

17 
13 
3i 
53 

*7 
26 

H 
1 

47 

35 

^3 
12 

1 


7  54 

851 

9  55 
11    9 


F. 

O 

o 
I 

2 

3 

3 

4 
4 
4 
3 

3 

2 

2 
1 
o 
o 
1 
1 
2 

3 

4 

5 
6 

5 
5 

4 

3 
1 

1 

o 


11 


QUEENSTOWN. 


MORKINQ. 


Height.   Time. 


81 

5 
2 

8 
o 

3 
2 

10 

4 
9 

1 

3 

7 

7 
2 

7 
9 

11 
11 
8 
o 
11 
i 
2 


H. 
II 

1 
2 

3 

3 

4 

4 

5 

5 
6 

6 


ilf  Mean  8pring)     yft.   gin. 


8 

13 
o 

38 

'3 
46 

19 

5.1 
21 

55 


7  3i 

8  8 

8  55 

9  5» 
11  12 


2 
2 

3 

4 

5 
6 

7     1 

7  48 

8  35 

9  a7 
10I10  31 


56 
46 

35 
25 
14 


Height 
F.    L 

8   II 


9 

9 

IO 

IO 

II 
II 
II 
II 
II 

IO 

IO 

9 

9 
8 

9 


10 
11 
12 
12 
12 
12 
11 

IO 
IO 

9 
9 


4 
10 

4 

10 

2 

5 
4 

3 

o 

7 

2 

9 

3 

11 

1 

11 

8 

5 
1 

6 

7 

3 
8 

11 

3 

7 
2 


Afternoon. 


Time. 

£U       Ma 


(Height. 
F.     I. 


II 
O 

I 
2 

3 


5° 
30 
43 

37 
20 


3 
4 
5 


56 
29 

3 

5  35 

6  5 

6  38 

7  i3 

7  49 

8  30 

9  21 
10  30 

"  5i 

o 

1 


2 

3 

4 

5 

5 
6 

7 

8 

9 

9 
11 


27 
35 

3i 
21 


8 

9 

9 
10 

10 

1 
1 
1 
1 
1 

IO 
IO 

IO 

9 

9 

9 

9 

9 
10 

11 
11 


11 
1 


WATERFORD. 


Morning. 


10  12 

1 

0ji3 

3812 
»5 


11 
i 

56 

7 


11 

10 

9 
9 
9 


7 
1 

7 

ol 

3 
5 

4 
2 

iol 

5 

o 
6 
1 

0 

3 

7\ 
3 

1 

10 

4 

7 
6 

o 


7 
11 

4 


Time. 

H.    M. 
II 

0 
I 

2 

3 


3 

4 

5 

5 
6 

6 
7 


26 

4 

17 
24 

15 

58 
36 

9 

39 
11 

4* 
16 


Height. 
F.     L 


7  5° 

8  26 

9 

13 

30 

5 
11 


9 

10 

11 
o 
1 


16 

13 

7 

58 

46 

34 
21 


2 

3 
4 
4 

5 

6 
7 

8 

8  52 

9  44 
10  53 


8 


5ft.    jQin, 


9 

9 

o 

o 
1 

1 
1 
2 
2 

1 
1 
1 

1 
o 
o 

9 

9 

o 

o 
I 

2 
2 

3 

3 

3 
2 

1 
1 
o 
o 


9 

8 


7 
10 

o 

o 

11 

9 
6 

2 

9 

3 

10 

10 
o 
8 

6 

3 
10 

2 

3 
o 

6 


Afternoon. 


Time. 

H.    X. 


O 
I 

2 

3 


41 
52 

5i 
38 


Height. 
F.    I. 


II 

«3 


II 

3 

7 
o 


17 

53 
24 

55 

2<^ 

59 

33 


4 

4 

5 

5 
6 

6 

7 

8     7 

8  46 

9  37 
10  51 

0  38 

1  44 

2  46 

3  40 
33 


4 

5 
6 

6 
7 


22 
10 
58 
45 


8  30 

9  16 

10  18 

11  26 


9 

o 

o 
1 

1 
1 
2 
2 
1 
1 
1 

o 
o 
o 


o 
I 

I 

2 

3 

3 

3 
2 

2 

1 

o 
o 

9 


10 

3 
11 

4 

9 
11 

o 

o 

10 

7 
41 


ii 
6 
1 

iol 


11 


7 


1 

2 


7 
11 

3 
ic 


D. 

7*9 

8-9 
9-9 

io'9 

n*9 

12*9 

i3'9 
O 

i5'9 
16*9 

H'9 
i8*9 


19  9 
10*9 
21  *9 

<L 
23-9 

424-9 

°l25'9 

26*9 
27.9 
28-9 


1.4 
2-4 

3'4 

4*4 

5-4 

)> 

7'4 


gru  2*. 


Equation  of  Time  at  Noon. 


16 
16 
16 
16 
16 
16 
16 
16 


a. 

M.D. 

J 

17 

Add. 

9 

18 

IO 

18 

II 

18 

12 

16 

'3 

14 

H 

II 

15 

7 

l6 

16 

15 
15 

»5 
15 
15 
'5 
»5 


a. 

3 

56 

50 

43 
34 
25 
15 
5 


Add. 


M.D. 

17 
18 

*9 
20 

21 

22 

»3 
a4. 


M.    8. 

M  53 
14  40 

14  27 


14 
13 
13 
13 
'3 


13 
58 
42 

25 
8 


Add. 


M.   D. 

25 
26 

27 
28 

29 
30 


M.  8. 

12  JO 

12  31 

12  II 

II  51 

II  30 

11  8 


Add. 


of  High  Water  are  giren  for  Mean  Time  at  Place;  if  Dublin  or  Railway  Time  be  required,— lor 
Qj&wAXmddUm.  |  Qujumxow* add 8  m.       I  Wjltmbmomd ad d S m. 


TIDE  TABLES  FOE  THE 


DECEMBER, 

1870. 

'i 
9 

c 

g£ 

BEE8T. 

BETOHPOBT. 

PORTSMOUTH 

| 

i 

11 

Moiuhng.        AftbehOox. 

Mobbing. 

AFTERNOON. 

Mgmlwo. 

a™» 

TtaB. 

Height. 

Tii„o. 

Height 

Time. 

Height. 

Time. 

Height 

TiMO. 

HrtBht, 

Ti,.,. 

8 

Th 

1 

7039 

10  43 

13 

9 

11    18 

13    11 

— 

„ 

0    8 

13     6 

5  5' 

«  J 

V. 

3 

8  ji 

II    53 

14 

3 



— 

°  4 

I    30 

la     9 

Z   i 

7  3 

y1 

s. 

3 

8  54 

0   33 

14 

6 

0  49 

14   11 

>  5 

13      6 

a  34 

13     3 

8  ii 

10     6 

8  401 

*. 

4 

9  34 

I    15 

15 

4 

I    36 

'5    9 

■  5 

.3     a 

3  16 

'3    10 

9   u 

9  a8i 

M. 

J 

10  16 

1  55 

16 

.1 

2    14 

16    7 

3  a 

13    9 

4    0 

14     3 

9  4S 

11     5 

10    91 

To. 

( 

11     1 

a  31 

l6 

II 

a  48 

17     a 

4  a 

14    a 

4  4i 

14    4 

10  3- 
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TIDE  TABLES  FOB  THE 

DECEMBER 

1870. 

1 

i 

IB* 

GREENOCK. 

LIYEBPOOL. 

PEMBROKE. 

1 

MoiLNIMQ. 

Afternoon. 

MoKNUfQ. 

ArrKwooR. 

MORMIHO. 

Aftehnooi. 

Time. 

Height. 

TfaDB. 

Halghl. 

lime. 

Height 

Time.  |  Height 

Time 

Height. 

Tlma. 

II,:,:; 

f.  a. 

Th 

i 

78.29 

6  32 

8     2 

JjJ 

8     3 

5  4fi 

30 

0 

<5   2(5  20 

1 

0     4 

15 

6 

o38 

'S   1 

F. 

a 

8  11 

7   3° 

8     3 

8    4 

8    4 

7    0 

30 

4 

7  33 

9 

I    It 

'5 

7 

*  53 

■iJ 

S. 

3 

8  ja 

8  34 

3    6 

9    3 

«      7 

8    3 

21 

3 

3  2t 

21 

9 

3  a( 

16 

4 

a  5<i 

,«    | 

* 

4 

9  34 

9  »? 

8    8 

9  49 

8  10 

Sja 

33 

2 

9   M 

22 

7 

3  a3 

<7 

3 

%  43 

'1  ) 

It 

5 

10  16 

10  10 

8  11 

10  30 

9    ° 

9  31 

»3 

i 

9    4^ 

*3 

5 

4    S 

18 

1 

4  3i 

,1 

T-i 

« 

11     1 

10  49 

9     ° 

ji     8 

9     ' 

•«    5 

33 

8 

IO    33 

»3 

10 

4  5= 

18 

9 

5  " 

"j   ' 

w. 

7 

11  47 

11   26 

9    > 

"  44 

9    » 

10  40 

a4 

0 

*°  5" 

M 

5  3 

J9 

2 

5  49 

'' 

Th. 

a 

morn 

— 

— 

0    3 

9    3 

"    i) 

H 

3 

"  3U 

•4 

4 

6    j 

19 

5 

6   14 

'■)   ' 

F. 

9 

0  36 

0  ai 

9    3 

038 

9    3 

11  50 

a4 

4 

— 

6  4 

19 

5 

'•  y, 

*»  i 

s. 

10 

I   26 

056 

9    3 

•  "4 

9    3 

0    7 

a4 

3 

D     3 

-4 

a 

7  'J 

'9 

4 

1  33 

.9  1 

*■ 

11 

a  17 

1  .33 

9    3 

1  49 

9    a 

0  43 

a4 

1     e 

a3 

10 

7  5= 

'9 

0 

8  a 

,8,, 

M. 

ia 

3    9 

*     7 

9    a 

a  "7 

8     ' 

1  it 

a3 

6 

■  3 

*3 

3 

8  af 

18 

7 

849 

iS    i 

Tu 

'3 

3  ,59 

a  48 

9    ° 

3     8 

8  11 

'  58 

33 

10 

3  ij 

33 

j 

9  " 

18 

0 

9  31 

r)  ! 

IT, 

14 

4  49 

3  ap 

8  11 

1   '.- 

8  10 

a  40 

33 

1 

3     4 

9 

9  5a 

17 

4 

•0  ij 

.;  ■ 

Tb. 

15 

S  37 

4  18 

8    9 

4  45 

8     8 

3  39 

21 

5 

3  SS 

1 

to  ,;< 

16 

'J 

11   4 

16  1 

V, 

16 

(5  aC 

5  15 

8     7 

5  47 

8     7 

4  3o 

20 

11 

5    < 

30 

10 

"  3i 

16 

4 

—t 

s. 

•7 

7  '5 

6  21 

8     6 

6  J« 

8    A 

5  44 

21 

1 

O  2J 

31 

(5 

0    A 

\6 

:> 

0  37 

li  1 

* 

18 

S    6 

7  30 

8    8 

8    3 

8  10 

7    0 

%% 

0 

7  33 

12 

7 

1  ii 

n 

c 

1  5 

'Zl 

M. 

r9 

8  59 

835 

9    0 

9     7 

9    * 

8    4 

a3 

S 

8  3^ 

»3 

a  ag 

18 

1 

3     a 

■  8   s 

To. 

20 

9  55 

9  3°" 

9    4 

10    4 

9    « 

8  58 

a4 

7 

9  24 

a5 

3 

3  33 

*9 

5 

4    3 

M    1 

w. 

11 

10  ss 

10  31 

9     7 

■0  59 

9    8 

9  49 

a5 

10 

10  ij 

2(5 

3 

4  33 

30 

7 

J     > 

31    1 

Th. 

23 

11  5S 

11  37 

9     9 

"  54 

9  10 

10  41 

afi 

n    e 

26 

8 

5  30 

31 

4 

5  57 

•I 

P. 

i.i 

ia  1 

— 

— 

0  ao 

9  •' 

ii  31 

26 

.0 

«  57 

26 

( 

6  33 

31 

9 

6  49 

■t     1 

S. 

24 

a     a 

o46 

9  « 

1  13 

9  " 

— 

0  33 

26 

7 

7  13 

31 

7 

7  3« 

>I     1 

#■ 

*.-; 

a  .59 

1  36 

9   10 

■  59 

9    9 

0  45 

3(5 

4 

1  10 

a5 

10 

8     c 

30 

10 

8  33 

30    1 

M. 

^ 

3  5* 

a  as 

9    8 

a  44 

9    « 

1  33 

a5 

3 

1  55 

24 

E 

8  4<j 

'9 

11 

9    8 

"t 

To. 

a7 

4  40 

3    6 

9    4 

3  "S 

9    3 

3  17 

24 

0 

*  39 

13 

5 

9  a9 

18 

ID 

9  5° 

|i     | 

U". 

as 

5   2.1 

3  5° 

9     » 

4  »3 

B  11 

3     1 

33 

3  a4 

22 

1/ 

9 

10  33 

1/      : 

Th. 

'-':< 

6"    8 

4  3<5 

8     9 

5    0 

8    8 

3  48 

31 

« 

4  ii 

c 

«  54 

16 

7 

11  i« 

,6   . 

1, 

3° 

6  50 

5  a7 

8     6 

5  5« 

S    4 

4  43 

ao 

5 

5  i< 

23 

1 

11  4c 

'5 

8 

— 

— 

S. 

I' 

7  3i 

6  26 

a   3 

«  57 

8    a 

5  50 

30 

0 

6  s£ 

20 

* 

0    8 

15 

0 

0  38 

■S  ' 

H»lf  Mean  Spring  1         4ft.    JQln. 

13" 

(JIU. 

10*  &* 

FhataoftheMoon. 

Moon's  Declination  at  Noon. 

D.     H.    M. 

M.D. 

O 

/ 

M.D. 

* 

M.D. 

• 

'   k* 

1    1 

1 

5«- 

5* 

1  9  a 

IN. 

45 

IT 

IB 

35 

'»! 

9«.j; 

Last  Quarter-  15    9  16  Afternoon. 

a 

I 

10 

10   S 

3 

4 

l8 

7 

t 

2'> 

8    1 

s 

3» 

3° 

11 

2 

>7 

r9 

ta 

33 

ar 

1    51 

First  Quarter   ap    4  38  Afternoon. 

4 

8 

0 

(2 

a3 

16 

57 

138 

7  »: 

5 

1  '3 

7 

38 

at 

sy 

3  41 

In  Apogeo  -  -     5     3     a  Afternoon. 

6 

"5 

56 

14 

3 

38 

13 

34 

30 

J  H.  . 

In  Perigee  -  -  ai     4     0  Morning. 

7 

J9 

3 

'."■ 

9 

3 

a3 

*3 

A 

51 

«    * 

8    a, 

.  16 

3 

54 

»4 

13 

° 
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WESTON-SUPER-* 

fA 

RK 

HOLY] 

FTKAT). 

KINGSTOWN. 

eft 

*3 

^^^^^^™  ^n  *w  ^m    ^*-     ■  v    ^^  v 

MOBHTNO. 

Attkrxoo*. 

Morning. 

Afternoon. 

Morning. 

Afternoon. 

Time.   ] 

a«*ht. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

H.     M. 

V.      I. 

H.    If. 

F. 

1. 

H.    H, 

*.    I* 

B.    M. 

V.     I. 

H.     M. 

P.     1. 

H.    M. 

f.    1. 

D. 

o  421 

i8    7 

i  17 

28 

6 

4  54 

12       7 

5  a9 

42      8 

5  45 

8  10 

6  17 

8  11 

8-4 

I     5a  \ 

28    9 

2  26 

25 

i    2 

6     1 

12    IO 

6  32 

13      O 

6  48 

9    0 

7  19 

9     2 

9"4 

*  S9 

29    9 

3  3o 

30 

5 

^  59 

13     3 

7  24 

13      <* 

7  47 

9    4 

8  H 

9    * 

10*4 

4     o, 

31     0 

4  *5 

31 

9 

7  48 

13     9 

8    8 

14      O 

8  40 

9    7 

9     a 

9    9 

ii*4 

4  493^     6 

5  i* 

33 

0 

8  26 

14    3 

8  43 

14    5 

9  23 

9  11 

9  43 

10    0 

I2«4 

5   33 

33     6 

5  53 

33 

11 

9    ° 

14     7 

9  17 

14    9 

10    0 

10     1 

10  16 

10    2 

13-4 

6   11 

34     a 

6  31 

34 

■    4 

9  34 

14  10 

9  5i 

14  11 

10  31 

10     3 

10  47 

10    4 

14-4 

6  49 

34    7 

7     8 

34 

9 

10     7 

15     0 

10  23 

i5    0 

11     4 

10    5 

11  21 

10    5 

0 

7   »5 

34  10 

7  4i 

34 

■    9 

10  38 

15     0 

10  53 

14  11 

11  37 

10    5 

11  54 

10    4 

16*4 

7  58 

34    8 

8  16 

34 

.    6 

11  10 

14  IO 

11  28 

14    9 

— 

— 

0  13 

10    3 

17-4 

8  3* 

34    4 

8  49 

34 

1 

11  47 

14    7 

— 

— 

0  32 

10     2 

0  5° 

10    1 

i8-4 

9     7 

33     9 

9  26 

33 

4 

0    7 

14    5 

0  30 

14    3 

1    9 

10     0 

1  30 

9  10 

19.4 

9  45 

3a     9 

10    3 

32 

3 

0  53 

14    0 

1  16 

13    9 

1  5a 

9    8 

a  15 

9     7 

20.4 

IO    32 

3i     8 

10  42 

3i 

1 

1.39 

13    7 

a    5 

i3    5 

a  39 

9    6 

3     4 

9    5 

21*4 

I*        7 

30    7 

11  35 

3° 

3 

a  33 

13     3 

3    4 

13     a 

3  3i 

9    3 

4    3 

9    a 

a 

— 

— 

0    7 

30 

1 

3  38 

13     1 

4  i5 

13     J 

4  36 

9    * 

5  11 

9     1 

a3'4 

O    40 

30     1 

1  16 

30 

6 

4  53 

13     3 

5  *9 

13     6 

5  45 

9    2 

6  ,7 

9    4 

24-4 

I    51 

3i     1 

2  26 

3i 

10 

6     1 

13    9 

6  32 

14     1 

6  48 

9    6 

7  19 

9    9 

a5'4 

3     1 

32    8 

3  36 

33 

7 

7     1 

14    6 

7  28 

14  10 

7  49 

IO      0 

8  19 

10    2 

26*4 

4  10 

34    7 

4  43 

35 

8 

7  54 

15     3 

8  19 

i5     7 

8  48 

10    5 

9  17 

10    7 

27.4 

5   14 

3<*    7 

5  43 

37 

3 

8  44 

15  11 

9    9 

16    2 

9  44 

IO    IO 

10     8 

ii     0 

28-4 

6  11 

37    9 

<5  39 

38 

1 

9  34 

16    4 

9  58 

16    6 

10  32 

II       2 

10  56 

11     3 

• 

7     <* 

38    3 

7  3» 

38 

5 

10  22 

16    6 

10  45 

16    (5 

11  20 

11     3 

11  45 

11     2 

I'O 

7  5<* 

38    2 

8  19 

37 

9 

11     8 

16    4 

11  3» 

16     1 

— 

m* 

0  11 

11     1 

2'0 

8  41 

37    3 

9    3 

3<5 

8 

11  57 

15  i° 

— 

— 

0  36 

IO    II 

1     1 

10    9 

3*o 

9  *4 

35  n 

9  44 

35 

0 

0  22 

15     6 

0  47 

15     a 

1  a5 

10     7 

1  48 

10    4 

4»o 

10     3 

34    a 

10  21 

33 

3 

1  12 

14    9 

1  36 

14    5 

2  12 

10     1 

2  36 

9  11 

5«o 

10  39 

3^    3 

i°  59 

3i 

3 

2     1 

14     1 

2  26 

13     8 

3     0 

9    9 

3  a4 

9    6 

6«o 

II    31 

30    4 

11  47 

29 

»    6 

2  52 

13     4 

3  ao 

13     0 

3  5° 

9    4 

4  19 

9     a 

5 

— 

— 

0  15 

28 

11 

3  5i 

12     9 

4  *5 

12     7 

4  49 

8  11 

5  19 

8  10 

8-o 

0  45 

28    7 

1  i7 

28 

►    5 

4  58 

12     7 

5  30 

12     7 

5  49 

8    9 

6  19 

1 

8  10 

o«o 

rRS£*"fta8}    18*  7^ 

gft.    Qin. 

5*-  ff"- 

Equation  of  Time  at  Noon. 

M.     ..      I 

M.D. 

M.     8. 

M.D. 

M.     8. 

M.D. 

V.     8. 

IO      46 

Add. 

9 

7  27 

Add. 

17 

3  4° 

Add. 

a5 

O    20 

Add. 

IO      23 

IO 

7    0 

18 

3  10 

26 

O   50 

10    0 

II 

6  32 

19 

2  41 

27 

1  ^9 

9  35 

12 

6    4 

20 

2  11 

28 

1  49 

9  11 

13 

5  36 

21 

1  4i 

29 

2  18 

8  46 

14 

5    8 

22 

1  11 

30 

a  47 

8  20 

*5 

4  39 

n 

0  40 

3i 

3  16" 

7  54 

16 

4    9 

*4 

0  10 
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TIDE  TABLES  FOB  THE 

DECEMBER,  1870. 

H 

3 

■fi  s 

BELFAST. 

LOHDONDEBRT. 

61IGO  BAY. 

i 

P. 

II 

MORNINO. 

Aftbrhook. 

Morn  wo. 

Afteehoom. 

MoHsnro. 

a™. 

HUM. 

I1.W1H. 

lime. 

llnt-li! 

Time. 

Hcigl.t. 

Time. 

Height 

Time. 

Heist.!. 

Time. 

I 

B.  M. 

Th. 

1 

7*a9 

5  a6 

8     1 

5  59 

s    ■ 

3     4 

5    9 

3  M 

5  *' 

— 

_ 

0  33 

F. 

a 

3  11 

63a 

8    0 

7    4 

8     1 

4     4 

6     1 

4  3c 

6       3 

1     C 

8     J     1   3» 

S. 

3 

«J' 

7  33 

8     3 

7  59 

S     4 

4  S3 

6    4 

5  14 

6     6 

3    c 

8  10    2  31 

*■ 

4 

9  34 

8   33 

8    5 

8  4' 

8     7 

5  34 

6     7 

5  5= 

6     8 

a  53 

9"  all  3  ,a 

M. 

5 

10  16 

9    ° 

8    9 

9  18 

8  ia 

6  ic 

6    9 

6*<, 

6  11 

3  *S 

9     8i  3  45 

Tn. 

6 

11     1 

9  3* 

8  11 

9  53 

9    0 

«  47 

6  11 

7     I 

7     0 

4    a 

10     0 

4  '9 

W, 

7 

11  47 

10  10 

9     ■  .0  ,6 

9     " 

7  *a 

7    ' 

7  4= 

7     1 

4  3« 

10     4 

4  54 

Th. 

8 

10  43 

9    »,|"     0 

9     1 

7  57 

7     ' 

8  13 

7     * 

5  « 

10     6 

5  3<= 

i 

!■•. 

<v 

036 

11  16 

9     Kl1'  3i 

9    0 

8  a; 

7    a 

8  43 

7     J 

5  4« 

10     6 

6     1 

1 

S. 

1  36 

11  48 

9    °j   - 

9     c 

7    « 

9  l. 

6  11 

6  ifi 

10     4 

6  37 

1 

* 

II 

a  1? 

0    1 

9     "J  0  a« 

8  11 

9  33 

6    9 

9  5< 

6    8 

6  5.5 

ro    0 

7  U 

M. 

[fl 

3    9 

046 

8  ill1  1     8 

8  ic 

10    s 

6     7 

10  .5 

6    5 

7  34 

9    7 

7  55 

Til. 

1.5 

3  59 

1  31 

8    9 

1  5« 

8     8 

■0  54 

6    3 

II     39 

6     1 

8  ij 

9     3 

8  41 

\V. 

•4 

4  49 

3  31 

8     7 

a  47 

8    6 

11  53 

5  << 



— 

9    * 

8  10 

9  3S 

Th. 

1.: 

5  37 

3  *5 

8    5 

3  46 

8    4 

0  3S 

5  '« 

■   ; 

5     9 

10  13 

8     8 

1048 

K. 

16 

6  36 

4  18 

8    4 

4  5^ 

8    1 

■  47 

5    9 

;  2 

S  IO 

11  24 

8     8 

"  59 

8. 

7  "3 

5  »5 

8    3 

5  59 

8    4 

3    3 

6    0 

;;  .;■ 

— 

0  33 

*■ 

18 

8    6 

63a 

8    5 

7    4 

8    6 

4    4 

15    6 

4  3« 

6    9 

1   < 

9    2 

1  38 

M, 

'9 

8  59 

7  34 

8     8 

8    a 

8  ic 

4  53 

7     ° 

5  '< 

7    a 

■   J 

9    8 

*  34 

i 

Tn. 

30 

9  55 

8  a8 

9    0 

8  54 

9    3 

5  35 

7     4 

6    4 

7     6 

a  5S 

10    4 

3  »3 

1 

W. 

:i 

■°  55 

9  >9 

9    5 

9  45 

9    « 

0  3c 

7     8 

6  5" 

7  10 

3  4J 

11     0 

4  11 

1 

Th. 

11 

11  58 

9     7 

10  34 

9     1 

7  aj 

2  " 

74* 

8     0 

4  37 

"     5 

5     a 

■ 

F. 

a3 

ia,  1 

10  59 

9    8 

11  33 

9    7 

8  ia 

8    0 

8  3„ 

8    0 

5  38 

"     7 

5  53 

1 

S. 

*4 

a    3 

11  47 

9    6 

— 

— 

8  58 

7.0 

9  » 

7     8 

6  17 

'i     5 

64. 

1 

*. 

35 

a  $9 

0  11 

9    « 

0  36 

9    5 

9  4a 

7    « 

10    4 

7    3 

7    5 

10  11 

?  38 

1 

M. 

if 

3  51 

1     1 

9    3 

1  36 

1    * 

10  37 

7    0 

10  ji 

6  10 

7  51 

10    3 

8  14 

T.I. 

H 

4  4° 

1  5" 

9    ° 

a  17 

S  11 

11  i< 

«    7 

n  +< 

837 

9     7 

9    a 

w. 

at. 

>  '$ 

»   4.3 

8    9 

3     8 

8    7 

— 

■ 

0  13 

6     c 

9  3c 

%    ° 

9  59 

Tli 

»9 

6    i 

3  34 

8    5 

4     1 

8    4 

°  5« 

5  " 

1  aJ 

J    9 

10  aS 

0     7 

11     0 

F. 

30 

650 

4   JO 

8    a 

5    ° 

8     i 

3     a 

5     I 

a  33 

5     7 

n  3' 

5  4 

— 

S. 

J> 

7  S> 

5  i« 

8    0 

6     I 

8    0 

3    « 

5     8 

3  3* 

J  IO 

0     3 

8    4 

0  54 

Bulf  Mem  ftpringl         4ft.    Qfn. 
Bniige.            3        "*        V 

3ft  i()ln. 

5rt,  yin. 

JV.tWM  o/«/i*  Mom. 

Moon'i  Declination  at  Kaon. 

D.     11.   M. 

■u. 

■w 

H.D. 

.       , 

M.l>. 

■ 

Full 8     a  39  Morning. 

Last  Quarter     15     9  10  Afternoon. 

3 

5S.51 

1  10 

3N-3° 

8          D 

2  12 

9  a 

2N.45 
3      4 

17 

16 

1  s-35 
7      « 

2  5 

9 
6 

New     -  -  -  -  aa     0  19  Afternoon. 

3     17 

J9 

First  Quarter    29    4  38  Afternoon. 

4 
5    1 

'.:■; 

0     23 
7     28 

20 
21 

•    57 

0      38 

IB 

39 

7 

In  Apogee  -  -    5    3     0  Afternoon. 

6  1 

7  ■ 

8  a 

5     56 

14 
16 

3     38 

22 

a    34 

3° 

a 
6 

In  Perigee  -  -  3 1     4     0  Morning. 

9       3 

I      32 

9      2 

3    54 

33 

a4 

3      4 
a       0 

3i 

The  timet  of  High  Water  an  given  for  Mean  Time  »t  Pbw)  if  Dublin  or  JUihraj  Tune  be  mnUrei 
Bnriax  tubtrott  t  m.  I  t<i»Doirox-iT  add  i  m,  |  bhqo  B»r  add  e  m. 
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DECEMBER,  1870. 


GALWAY. 


MORNING. 


Time. 
H.    M. 

"  45 

o  18 

*   *7 


2 
2 

3 
3 

4 
5 
S 

6 


Height. 
P.     I. 


s 

46 

22 

30 

4 
39 

16 

7  4' 

8  29 

9  »5 

10  32 

11  44 

0  18 

1  18 
a  13 
3     6 

3  57 

4  46 

5  37 

6  26 

7  i3 

8  1 

8  49 

9  4o 

10  41 

11  4 


1 


o 
1 
1 

2 

2 

3 
3 
3 
3 
3 

3 
2 

2 

1 

1 

1 

1 

2 
2 

3 
4 
5 
5 
S 

4 
3 

3 

2 

1 
o 
o 


10 
o 
6 

1 
8 
o 

4 
8 

9 
7 

4 
11 

6 

10 

5 
4 
9 

1 
11 

9 

5 
o 

4 
3 

8 

11 

2 

1 

4 
10 

9 


Afternoon. 


Time. 

H.   M. 

% 

0  49 

1  42 


3 
3 

4 


26 

5 
39 
13 


4  47 

5  ** 
5  58 

<*  35 

7  18 

8  4 

8  56 

9  57 
n    8 


Height. 
F.     1. 


I      3 
I    10 


o 
I 

2 

3 

4 

5 
6 


5o 
45 

39 
32 
21 
12 
2 


6  50 

7  37 

8  25 

9  14 

10  9 

11  13 


2 

2 

3 
3 
3 
3 
3 

3 
2 

2 

1 

1 

1 

2 

3 
4 
4 
5 
5 
5 

4 

3 
2 

1 

1 


5 
10 

2 

6 

9 
8 


QUEENSTOWN. 


Morning. 


Time. 

H.    M. 
II    42 

o  17 

I     23 


2 

3 
3 
4 


<9 
3 

43 
20 


2 

9 

2 

7 
4 
6 


5 


3 

4 


4 
6 

7 
8 

o 
9 


Me^SprtogJ       7ft.   gin. 


Height. 
F.     1. 

9  * 
9  * 
9    ^ 


4  55 

5  3i 

6  6 

6  42 

7  20 

8  o 

8  43 

9  3^ 

10  31 

11  42 

16 

34 
28 

SJ  3  35 

*9 
12 

4 


9 
10 

10 

10 

11 

11 

10 


10 

3 

7 
10 

o 

o 

II 


o 

I 

2 


4 

5 
6 


6  52 

7  37 

8  20 

9  3 

9  4^ 
10  40 

xi  43 


10  10 

10     6 

10     2 

9  11 

9    7 
9    6 

9    8 


9 

10 

10  11 


10 
4 


11 
11 
12 
12 

11 
11 
10 
10 

9 
9 
9 


6 

11 

1 

o 

9 

2 

8 
1 

7 
2 

o 


Afternoon. 


Time. 
H.  m. 

o  30 

I 52 


2 

3 
4 


4i 

2 


4  37 

5  15 

5  48 

6  24 

7  o 

7  4o 

8  21 

9  7 

9  59 
n    6 


0  50 

1  58 
»  57 

3  52 

4  45 

5  39 

6  28 

7  i5 

7  59 

8  41 

9  24 

LO    II 
II    II 


Height. 

F.      I. 


"9 
9 


4 
8 


o 

5 


WATERFORD. 


Morning. 


10 
10 
10     9 

10  11 

11  o 
11  o 
10  11 


10 
10 
10 

9 
9 
9 


8 

4 
1 

9 

6 

7 


Time.. 
H.  M. 

II   58 

o  30 

1  31 

2  30 

3  18 

4  » 

4  52 

5  i7 

5  5* 

6  27 

7  3 

7  4i 

8  19 

8  59 
948 

10  53 

11  58 


Height. 
F.     I. 


8 
3 

9\ 

1 


10 

10 

11 

11 

12 

12     1 

11  11 

11  <S 
10  11 
10    4 

9  9 
9  4 
9 


,ft. 


10 


in. 


0  29 

1  34 

2   40 

3  43 

4  4» 

5  33 

6  24 

7  I* 

7  57 

8  38 

9  18 

10  3 

11  1 

12  o 


9 

9 
o 


o 
o 
o 
o 

o 
I 
I 

2 
2 
2 
2 

2 

2 
I 
I 
O 
O 


9 
II 

3 

8 

o 

4 
6 

7 
8 

8 

7 

5 
2 

11 

7 
5 
4 

7 
1 

9 
3 
8 

9 
8 

6 
1 
8 
1 
6 
o 


Afternoon. 


Time. 

II.     M. 


I 
2 

2 

3 
4 
5 

5 
6 

6 


1 
1 

55 

41 
22 

o 

34 

9 

45 


22 
o 


Height. 
F.     I. 


IO 
10 


o 
5 


10  10 

11  2 


7 
8 

8  38 

9  22 

10  19 

11  26 


9    9 


1 

2 

3 
4 
5 

5  _ 

6  48 


1 

7 
12 

13 
8 

59 


7  34 

8  18 

8  58 

9  38 

10  32 

11  30 


11 
11 
11 
11 
11 

11 
11 
11 
10 
10 
10 


10  10 
11 


5 

7 
8 

8 
7 
6 
4 


D. 

8-4 

9#4 
10*4 

n-4 

I2'4 

13-4 
14.4 

o 

16*4 

*7#4 

18-4 
19-4 
20*4 
21*4 

<[ 

»3-4 
24-4 


12 
12 
12 
12 
12 

12 
11 
11 

10 
10 

9 


6 
8 

9 

7 

4 
11 

5 
10 

3 
10 


^5*4 
26-4 

27-4 

28-4 


To 

2*0 


3-0 
4-0 

5*o 
6*o 

8*o 
9»o 


6ft-  2' 


in. 


Equation  of  Time  at  Noon. 


[O 

:o 
o 

9 

9 
8 

8 


46 

*3 
o 

35 
ji 

4<* 

20 

54 


1 

M.D. 

V.  s. 

M.D. 

M.   B. 

M.D. 

M.   S. 

Add. 

9 

7  »7 

Add. 

n 

3  4° 

Add. 

^5 

0  20 

10 

7  0 

18 

3  10 

26 

0  50 

II 

6  32 

19 

2  41 

37 

I  19 

12 

6  4 

20 

2  11 

28 

I  49 

13 

5  36 

21 

1  41 

29 

2  l8 

14 

5  8 

22 

1  11 

30 

2  47 

15 

4  39 

23 

0  40 

31 

3  16 

1      1 

l6 

4  9 

24 

0  10 

Sub. 


J 


of  High  Water  an  given  for  Mean  Time  at  Place ;  if  Dublin  or  Railway  Time  be  required,— for 

■b  f  QVBBVBTomr  add  8  m,  {  WAiBfiroRnadctSm. 
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TIDE  TABLES  FOR  THE 


Table  (B.) — For  finding  the  Height  of  the  Tide  at  any  intermediate  Hour  between 

High  and  Low  Water. 


Time  from  High  Water. 

1  9)  9 

*** 

X 

H. 

K. 

II. 

M. 

11. 

M. 

n.  m. 

H. 

M. 

11. 

M. 

!., 

M. 

n. 

M. 

II. 

M. 

11. 

X. 

11.  ic. 

11. 

X. 

H.  11 

0 

OO 

O 

30 

1 

O 

1  30 

2 

O 

2 

30 

3 

O 

3 

30 

4 

O 

4  3o 

5    0 

5 

30 

6    < 

Add 

Subtract 

Beet 

|pt 

in. 

Ft 

in. 

Ft 

in.  Ft  in. 

Ft. 

in. 

Ft. 

in. 

Ft 

in. 

Ft. 

in.  Ft 

in. 

Ft 

in.  Ft  in. 

Ft 

in. 

Ft  i 

3 

3 

0 

2 

11 

2 

7 

2     1 

1 

6 

0 

9 

0 

0 

0 

?!    * 

6 

2 

I 

2     7 

2 

II 

3 

4 

4 

0   3 

10 

3 

6 

2   10 

2 

0 

1 

0 

0 

0 

1 

0    2 

0 

2 

IO    3      6 

3 

IO 

4 

5 

5 

o4 

10 

4 

4 

3     6 

2 

6 

I 

3 

0 

0 

1 

3!    2 

6 

3 

<*4     4 

4 

IO 

5 

6 

6 

0  5 

10 

5 

2 

4    3 

3 

0 

I 

7 

0 

0 

I 

7;  3 

0 

4 

3   5* 

5 

IO 

6 

7 

7 

0  6 

9 

6 

1 

4  11 

3 

6 

I 

10 

0 

0 

I 

10  3 

6 

4 

ul  6     1 

1 

6 

9 

7 

8 

8 

0  7 

9 

6 

11 

5     8 

4 

0 

2 

1 

0 

0 

2 

1 

*i  4 

0 

5 

8   6  11 

7 

9 

8 

9 

9 

0 

8 

7 

9 

6    4 

4 

6 

2 

4 

0 

0 

2 

1 

4  4 

6 

6 

4  7    9 

8 

8 

9 

io 

10 

0 

9 

8 

8 

7     1 

5 

0 

2 

7 

0 

0 

2 

7;  5 

0 

7 

1 

8    8 

9 

8 

10 

u 

11 

oio 

1 

8 

9 

6 

2    * 

5 

6 

2 

10 

0 

0 

2 

10  s 

6 

7 

9 

9    6 

10 

8 

n 

12 

12 

Oil 

7 

10 

5 

8    6 

6 

0 

3 

1 

0 

0 

3 

i;6 

0 

8 

6,10    5 

11 

7 

12 

'3 

13 

012 

7 

11 

3 

9     a 

6 

6 

3 

4 

0 

0 

3 

4'6 

6 

9 

an     3 

12 

7 

13 

14 

H 

013 

6 

12 

1 

9  ii 

7 

0 

3 

7 

0 

0 

3 

7 

7 

0 

9 

n 

12     1 

13 

6 

14 

15 

i5 

0 

14 

6 

13 

0 

10    j 

7 

6 

3 

11 

0 

0 

3 

11 

7 

6 

10 

7 

13     0 

14 

6 

'5 

16 

16 

015 

5 

13 

10 

11     4 

8 

0 

4 

2 

0 

0 

4 

3 

8 

0 

11 

4 

13  10 

i5 

5 

16   - 

17 

17 

016 

S 

H 

9'12      0 

8 

6 

4 

5 

0 

0 

4 

5 

8 

6 

12 

014    9 

16 

5 

i7    ! 

18 

18 

Vl 

5 

*5 

7|i2    9 

9 

0 

4 

8 

0 

0 

4 

8,9 

0 

12 

9!5     7 

17 

5 

18    1 

J9 

19 

018 

4 

16 

S\l3    5 

9 

6 

4 

11 

0 

0 

4 

"i  9 

6 

13 

5 

10    5 

18 

4 

19   < 

20 

20 

019 

4 

17 

4 

14    2 

10 

0 

5 

2 

0 

0 

5 

2  10 

0 

M 

217    4 

r9 

4 

20    1 

21 

21 

020 

3 

18 

2 

14  10 

10 

6 

5 

5 

0 

0 

5 

5 

10 

6 

H 

10 18    2 

20 

3 

21    < 

22 

22 

0^21 

3 

19 

1 

i5    7 

11 

0 

5 

8 

0 

0 

5 

811 

j 

0 

15 

7 

19     1 

21 

3 

22    < 

»3 

n 

0  22 

1 

3 

f9 

11 

16    3 

11 

6 

5 

11 

0 

0 

5 

II. II 

6 

16 

319  11 

22 

3 

23    < 

a4     ] 

1 

24 

033 

220 

9 

17    0 

12 

0 

6 

2 

0 

0 

6 

2  12 

1 

0 

17 

020    9 

»3 

2 

24   1 

Rule  — To  find  the  Height  of  the  Tide  above  the  zero  of  the  tables 
at  any  intermediate  Hour  between  High  and  Low  Water.* 

The  zero  of  the  tables  is  the  mean  height  of  the  low  water  of  ordinary 
spring  tides. 

From  the  height  in  the  tables,  subtract  the  half  mean  spring  range, 
the  remainder  will  be  the  height  above  the  half-tide  or  mean  level 
of  the  sea,  with  which  enter  Table  (B.),  and,  under  the  time  from  high 
water,  take  out  the  corresponding  correction,  and,  as  directed,  add  it  to, 
or  subtract  it  from,  the  half  mean  spring  range ;  the  result  will  be  the 
height  of  the  tide  at  that  time  above  zero  or  the  low-water  standard  of 
the  tables. 

Example  I. 
Required  the  height  of  the  tide  above  zero  at  Liverpool  on  March  1  lth, 
p.m.,  at  2  h.  after  high  water. 

Ft  in. 
Height  of  high  water  (by  the  tables)  -  -  -  19  o 
Half  mean  spring  range        -----         13     o 

Height  above  the  half-tide  or  mean  level  of  the  sea  -=60 


9  The  mean  interval  of  time  between  two  consecutive  high  waters  is  about  1  ah.  25m., 
but  for  the  mariner's  purpose  the  duration  of  flood  or  ebb  may  be  considered  at  6 
boon.  There  are  occasional  exceptions  ;  at  Portsmouth,  for  example,  the  flood  rsaf  7 
hours  and  the  ebb  5  hours. 
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Half  mean  spring  range       -        -        -        -        -        13    ° 
By  table  (B)  6  ft  o  in.  gives  ....  +     30 


Height  of  the  tide  above  zero  at'  2  h.  after  high  water  =16    o 

Example  IL 
Required  the  height  of  the  tide  above  zero,  at  Liverpool  on  March  19th, 

p.m.,  at  4  h.  after  high  water. 

Ft.    in. 

Height  of  high  water  (by  the  tables)  28     8 

Half  mean  spring  range •        13     ° 

Height  above  the  half-tide  or  mean  level  of  the  sea  -         158 

Half  mean  spring  range        -         -        -        -        -         13° 
By  table  (B)  15  ft  8  in.  gives  .      -        -        -        -  —     7  10 


Height  of  the  tide  above  zero  at  4  h.  after  high  water  =  52 
In  some  cases,  however,  between  5  and  6  h.  from  high  water,  the 
correction  from  table  (B)  will  be  greater  than  the  half  mean  spring 
range;  when  such  is  the  case,  the  tide  at  that  time  will  have  fallen 
below  the  zero  of  the  tables  by  a  quantity  equal  to  the  difference 
between  the  correction  from  table  (B)  and  the  half  mean  spring  range. 

.   Example  HI. 

Required  the  level  of  the  tide  at  Liverpool  on  March  19th,  p.m.  at 
5!  h.  after  high  water. 

Height  of  high  water  (by  the  tables)     - 

Half  mean  spring  range        ----- 


Ft. 

in. 

28 

8 

13 

0 

n 

8 

13 

0 

15 

1 

Height  above  the  half  tide  or  mean  level  of  the  sea  - 

Half  mean  spring  range        ..... 
By  table  (B)  15  ft.  8  in.  at  j£  h.  from  high  water    - 

Level  of  the  tide  below  zero  ....  21 

The  same  rule  is  applicable  for  any  of  the  ports  the  constants  for 
which  are  given  at  pages  104-108. 

Example.  Required  the  height  of  the  tide  above  zero  at  Beau- 
maris on  March  11th,  p.m.,  at  2  h.  after  high  water.  Liverpool  is  the 
standard  port  for  reference,  and  4  ft.  7  in.  the  constant  to  be  applied 
to  the  height  at  Liverpool  to  find  the  height  at  Beaumaris  (see 
page  105). 

Height  of  high  water  at  Liverpool  (by  the  tables) 
Constant  for  Beaumaris  *  -  -  — 

Height  of  high  water  at  Beaumaris    - 

Half  mean  spring  range  at  Beaumaris  (see  page  150) 

Height  above  the  half  tide  or  mean  level  of  the  sea 

Half  mean  spring  range    - 

By  table  (B)  3  ft.  8  in.  gives  -  -  + 

Height  of  the  tide  above  zero  at  2  h.  after  high  water  =12     7 

Aa  stated  in  the  advertisement,  the  soundings  in  most  charts  are 
reduced  to  the  same  zero  as  these  tables, — viz.,  the  mean  level  of  the 
low  water  of  ordinary  spring  tides, — but  should  the  soundings  on  any  par- 
ticular chart  be  reduced  to  a  standard  below  that  zero,  there  will,  in  that 
case,  be  a  greater  -depth  of  water  in  the  channel  than  is  given  in  the 
tables,  by  a  quantity  ejqual  to  the  difference  between  the  half  mean  spring 
range  and  the  half  spring  range  of  the  chart,  or  in  other  words,  the  dif- 
ference between  the  mean  level  of  the  low  water  of  spring  tides,  and  the 
low-water  standard  to  which  the  soundings  on  the  chart  are  reduced  : 
for  example  The  soundings  on  the  chart  of  Liverpool  are  reduced  to 
a  zero  15  ft.  below  the  mean  level  of  the  sea,  whereas,  the  mean  vpr\n% 
range  for  that  place,  as  shown  in  the  result  of  two  years'  obserf%X\*m* 

o  2 


Ft. 

in. 

'9 

0 

4 

7 

*4 

5 

10 

9 

3 

8 

10 

9 

1 

10 

100  TIDE  TABLES,  &c. 

(1854  and  1855)  of  the  Self-registering  Tide  Gauge  at  St  George's  Pier, 
being  26  ft.  gives  13  ft.  below  the  mean  level  of  the  sea;*  consequently 
2  ft  will  have  to  be  added  to  the  results  deduced  from  table  (B.) 

Thus,  in  Example  I.  On  the  chart  of  Liverpool  1 1  ft.  being  marked 
on  the  bar  of  the  Victoria  Channel,  the  actual  depth  over  the  bar  at  2b. 
after  high  water  would  be  16  ft.  o  in.  4-  1 1  ft.  o  in.  +  2ft  o  in.=  29ft.  o  in. 


Corrections  for  certain  Docks,  ftcf 

The  depth  at  high  water  on  the  sills  of  the  following  Docks  may  be 
known,  by  applying  to  the  standard  high  water  heights  given  in  the 
foregoing  Tables  the  annexed  correction  according  to  the  sign. 

Ft.    in. 

Falmouth — Over  the  Sill  of  Graving  Dock  No.  1.    •  -—20 

„  Graving  Dock  No.  2. 00 

(applied  to  the  heights  given  for  Holyhead, ) 

Devonport — Over  the  Sill  of  Basin  -  -  -     +l5     3 

H.  M.  Dockyard.  „       JSouth  Dock  -  -  -     4- 12     5 

„        New  Long  Dock  -  •     +16     8 

„        Old  North  Dock        -  -     4-  4  1 1 

„        New  North  Dock    -        -  -+52 

„      Keyham     „        Entrance  to  Lock      -  -     +18     2 

„        Entrance  to  North  Basin  -     +16     2 

„  No.  1  Dock  -+82 

n  2      »  -    +  5     a 

w  3       f>  -+92 

Plymouth— Great  Western  Docks,  Millbay. 

Over  the  Sill  of  Floating  Dock     -        -  -  -     4-  10     3 

„  Graving  Dock  -  -  -+119 

(applied  to  the  heights  given  for  Devonport.) 

Portsmouth  — Over  the  Sill  of  No.  1  or  South  Dock 
H.  M*  Dockyard.   „  Entrance 

„  No.  2 

,,  3  y  Basin  Dock 

»  4 

5 
„  No.  6  or  North  Dock 

„  Entrance  "j 

„  No.  7  >  Steam  Basin 

8J 
„  9  at  N.  end  of  Slips 

„  10      South     „ 

„  11      Steam  Basin 

Portsmouth — Over  the  Sill  of  the  New  Commercial  Graving ">    ,     , 

Dock J+4io 

Sheerness — Over  the  Invert  at  the^  r 

H.  M.  Dockyard,     entrance  I  I  +  9     8 

Sill  of  No.  1  Dock         >  Great  Basin-         -<  +  9     2 

2  »  I  )  +  9     * 

3  »  J  V4-  9     2 


"  1 

„         »  »      »>  I  14-02 

99  w 


No.  4  Dock        1  Boat  Basin  -         -/+  3   1© 
S     99  i  1-  1     4 


Chatham  „  2      „  -  -  --—44 


*  The  datum  mark  at  Liverpool  is  the  level  of  the  Old  Dock  SilL  From  the  two 
years'  observations  above  alluded  to,  this  datum  mark  is  5  ft  below  the  half  tide  or 
mean  level  of  the  sea,  and  consequently  8  ft.  above  the  zero  of  these  Tables. 

t  Aa  it  if  desirable  that  the  information  here  given  should  be  accurate  and  complete, 
it  is  requested  that  corrections  and  additions  be  forwarded  to  the  Secretary  of  the 
Admiralty. 
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Ft   in. 
H.  M.  Dockyard— Over  the  Sill  of  No.  i  Dock     -  -     +  3     ° 

»  3    »  -  -     +  a  11 

»  4    »  -  -oo 

(applied  to  the  Heights  given  for  London.) 

fFbo/trtcA— Over  the  Sill  at  the  entrance  of  Outer  Basin       -+23 

H.  M.  Dockyard.  „  Inner  Basin       -+06 

„  No.  1  Dock       -     +  1     6 

„  2    „  -+06 

»  m  3     »  -+06 

(applied  to  the  heights  given  for  London.) 

Deptford—Ovev  the  Sill  of  Outer  Dock  -  ---58 

U.  M.  Dockyard.       „        Inner  Dock  -  -        -     —  7     8 

(applied  to  the  Heights  given  for  London.) 
London — Over  the  Sill  of  St  Katherine  Dock        -  -+79 

„  London  Dock,  Hermitage  Entr.  -     _  o    2 

„  „  Wapping        „     -     +29 

„  „  Shadwell,  Upper  -     -f  5     2 

„  ,»  »         Lower  -     4-  7  10 

„  Grand  Surrey  Dock        -  ■     +  6  10 

„  New  Commercial  Dock,  Upper  "I  _  a 

Entrance  -  -  -J  3 

„  Regent's  Canal  and  Dock  -—18 

„  New  Regent's  Dock      -  -+73 

„  West    India    Dock,   Limehousel    , 

Entrance  -  -         -J+aI° 

„  City  Canal  or  South  West  India  1    , 

Dock,  Limehouse        -  -  J        ^     * 

„  Commercial  Dock,  Upper,  Lime- 1  _        « 

house  Reach  J       * 
„  „  „      Lower    „    -     +  6  10 

„  City  Canal  or  South  West  India  1   , 

Dock,  Blackwall  -  ./+  3     7 

„  Millwall  Dock  -  -     +  5    3 

„  West  India  Dock,  Blackwall      -     +211 

„  East  India  Dock  „  -4-44 

„  Victoria  London  Dock  „  -     4-  7  10 

HuU — Over  the  Sill  of  Humber  Dock  -  -+43 

Middlesbrough — Over  the  Sill  of  the  Dock  -  -4-41 

(applied  to  the  Heights  given  for  Sunderland.) 
Hartlepool—  Over  the  Sills  of  Victoria,  West  or  Coal  Dock,  "I    .    ^    o 

Swainston  and  Jackson  Docks  -        -  / 

(applied  to  the  Heights  given  for  Sunderland.) 
Sunderland— Over  the  Sill  of  Wearmouth  Dock         -        -+60 

„  South  Dock,  North  Entrance     +  6    a 

Inner  Gates  -}  +  8  ° 

„                         „              „     Outer    „        4-10  o 

„                 Hendon  Dock           -            -     +12  o 
„      No.  1.  Graving  Dock             -          -+20 

„      No.  2.              „            -          -         -     4-  2  o 
Newcastlc-upon-  Tyne — Over  the  Sills  of  Northumberland  1     , 

Dock  and  Basin            -            .  j    +  9  4 

n                    Tyne  Dock           „                +   10  1 
(applied  to  the  Heights  given  for  North  Shields.) 

Leith —  Over  the  Sills  of  East  and  West  Docks        -         -     +  o  7 

Sill  of  Victoria  or  New  Dock    -            -     4-  6  7 

„        Prince  of  Wales  Graving  Dock      H    «;  o 

Cardiff*— Over  the  Sill  of  East  Dock        -           -           -      —  6  2 

Bute  Docks.    ^      „          West  Dock         -           -         -      —  9  2 

(applied  to  the  Heights  given  for  Weston-super-mare.) 


„  „  South      Outlet, 
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Pembroke— Over  the  Sill  of  Dock  Entrance      ... 

JL  M.  Dockyard. 

Holyhead — Over  the  Sill  of  Dock  Entrance      ... 

Liverpool— 

Over  the  Sill  of  North  Carriers  Dock,  West  Passage 

„  South             „              West  Passage 

„  Canada  Half-tide  Dock,  W.  Entrance 

„  Northern  West  Lock  Entrance 

„  Southern  West  Lock  Entrance 

„  „                North  Passage 

„  „                South  Passage 

„  Canada  Dock,  South  Passages,  East  - 

>>  „                       t>                   West  - 

„  „        Lock        -                     * 

„  Huskisson  Dock,  East  Lock 

ii  »              »        West    „ 

„  Sandon  Dock,  West  Entrance 

„  Wellington  Half-tide  Dock,  East  Entrance 

ii  i>            tt           »              West      „ 

„  Wellington  Dock,  West  Passage 

„  Bramley-Moore  Dock,  North  Passage 

„  „                „             South  Passage 

„  Nelson  Dock,  South  Passage 

„  Stanley  Dock,  West  Passage 

„  Collingwood  Dock,  West  Passage 

„  Salisbury  Dock,  West  Entrances,  North  - 

•i  »          ii    m              99                South   - 

„  Clarence  Graving  Dock  Basin,  N.  Passage 

99  99                99               »          S.  Passage 

„  Clarence  Half-tide  Dock,  West  Entrance  - 

„  „        Dock,  West  Passage 

„  Trafalgar  Lock,  North  and  South  Passages 

„  „         Dock,  South  Passage    - 

„  Victoria  Dock,  North  Passage 

„  „          South  Passage 

„  Waterloo  Dock,  Lock,  and  Entrances 

„  Corn  Warehouse  Dock  and  Entrances 

„  Princes  Dock  and  Locks,  Nortli  Entrance 

„  99            99            99        South  Entrance 

„  Georges  Dock  and  Passage,  North  Entrance 

„  99            99            99          South  Passage 

„  Manchester  Dock,  West  Entrance 

„  „            Lock,  West  Entrance 

„  Canning  Dock,  West  Passage 

„  „       Half-tide   Basin,   two  West  En-l 
trances,  each            -            -                -  J 

„  Albert  Dock,  North  Passage 

„  „         „     East  Passage 

„  Salthouse  Dock,  North  Passage 

„  Wapping  Basin,  West  Passage 

„  „        „        North  and  South  Passages 

.,  „         Dock,  West  and  South  Passages 

„  Kings  Dock,  South  Passage 

,,  Queens  Dock  Basin,  West  Entrances,  North 

»  99                              »                             99                              S0Uth 

„  „              West  Passage 

„  „               South  Passage 

„  Coburg  Dock,  West  Entrance 

„  Brunswick  Dock,  North  Passage     - 

,,  „          Half-tide  Dock,  East  Passage  - 

9,  99               99         9>        West  Entrance 


Ft 

in. 

+  > 

6 

—    i 

0 

4 

—    2 

0 

—    2 

o 

—    O 

3 

—    2 

o 

—    2 

o 

-   5 

o 

—  o 

—  I 

3 
6 

—   I 

6 

—  o 

—  I 

3 

6 

—    2 

o 

—     I 

6 

—  t 

—  I 

3 
6 

—    1 

6 

—    2 

o 

—    2 

o 

—    I 

6 

—    2 

4 

—     I 

3 

—     J 

i 

—    J 

i 

-  3 

-  3 

3 
6 

-  3 

o 

-  4 

IO 

—   i 

5 

-  3 

i 

-  3 

—  i 

i 
6 

—  o 

o 

—  o 

o 

—    2 

i 

-  3 

6 

-  3 
~  3 

6 
6 

-  8 

3 

—  4 

3 

—   i 

ii 

—    i 

9 

—   i 

8 

—    2 

o 

—    2 

o 

—    2 

o 

—    2 

o 

—    2 

o 

-  3 

o 

—  i 

3 

—  i 

3 

—    2 

0 

—    I 

6 

—    2 

0 

—    I 

6 

—  a 

6 

—    2 

0 
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verpool — continued  :  Ft    in. 

)rer  the  Sill  of  Toxteth  Dock,  West  Entrance        -        -     —  3     o 

Harrington  Dock,  West  Entrance  -     —610 

Hercnlaneum,  North  Passage*        -  -—00 

South  Passage        -  -     —  00 

Gareton  Dock,  North  Entrance,      -'-—20 
River  Craft  Dock,  Lock,  and  Eagle  Bqsin,  1  _o 

Outer  Gates  J  3 

„  ,1  99  »  inner    „     -     —  9     3 

„  Duke  of  Bridgewater's  Dock,  Outer  Gates     —  3     6 

„  „  »  ,»  Middle     „  -     —  8     6 

„  „  99  99  Inner      „  -     —  2     o 

Canada  Lock  and  Graving  Dock    -         -—03 

Huskisson  Lock  and  Graving  Dock  -—16 

Sandon  Graving  Docks,  Nos.  1  to  j,  East      —  4    6 


n 
99 

w  _  » 

99 

99 


99 

99 

99  _  _ 

„  „  „  No.  6,  West       -     —  4    6 

„  Canning  Graving  Docks,  No.  1  - .    —  9 

No.  2  -     —  7 


>9  99  99 

„  Queens  Graving  Docks,  No.  1  -  -  —  6 

„  99  99  No.  2       >  .  -.  -  4 

„  Brunswick  Graving  Docks.  No.  1  .  -  -  —  5 

No.  2     -  • .  ™"  5 


4    o 


o 


,9  99  *9 

~henhead — 

ver  the  Sill  of  Morpeth  Dock  Lock,  River  Entrance,  1    , 

Outer  Sill  J  + 

99  99  99  Inner  Sill     +  4    o 

„        Passage  to  Morpeth  Branch  Dock  -  -+40 

„        Sills  of  Caisson  between  Egerton  Dock  and  Great  1  __ 

Float       -  -  -  -        -  -J 

„  „  East  and  West  Floats   -     —  o    6 

„        Lock  from  Low-water  Basin  into  Great  Float : 

Outer  Sill     +40 

Inner  Sill     -f   1     o 

„        Alfred  Dock,  River  Entrance      -     100  ft.  Lock     +40 

50  ft.    do.    .   +  4    o 

30  ft.    do.       +40 

„        Passage  from    Alfred  Dock    to  f  1 00  ft.  Lock     +10 

East  Float  -  -V   50  ft.    do.       +10 

30  ft.    do.       +10 
„        Graving  Dock  No.  1.  -  -  -—03 

99  99  2.  •  ..-03 

(applied  to  the  heights  given  for  Liverpool.) 
blin— 

r«r  the  Sill  of  North  Wall  Graving  Dock         .  -     +  6    3 

Old  Custom  House  Dock   ~        -  "+35 

Georges  Dock  -  -  +  5    5 

Camden  Lock  of  Grand  Canal  Dock        -+70 

(applied  to  the  heights  given  for  Kingstown.) 

^donderry — 

**er  the  Sill  of  Graving  Dock  -  -  +69 


99 

99 


TIDAL    CONSTANTS 

FOR 

Various  British,  irish,  and  European  ports. 

^be  following  table  contains  Tidal  Constants  for  several  places  on 
-  coasts  of  the  United  Kingdom  and  of  Europe,  which,  being  applied 
•ording  to  the  sign  +  or  —  to  the  times  or  heights  belonging  to  the 
(Hlard  port  to  which  each  of  them  is  referred/  will  afford  a  ready 
^s  of  determining  approximately  the  height  as  well  as  the  time  of 
&  water  at  each  of  those  several  places. 


TIDAL  CONSTANTS. 


1              r»-> 

Caul  or  luun 

*f"jj"rt*»tfa«- 

time.      J      Hrigta. 

H.  if.  :       FT. 

IX. 

Skull 

-  o  S9  1  -  a 

—  o  52 

Queenstown. 

Crookhaven                      ■ 

Dunmanus  Harbour 

—  1     4 

—  2 

4 

Dunbeacon,  Dunmanus  Bar . 

—  1  10 

—  1 

Black  Ball  Harbour       .   '  . 

—  1  21 

-  2 

3 

Castletown,  Bearhaven 

—  0  47 

0 

Bantry  Harbour 

—   1    '4 

—   1 

- 

West  Cove,  Kenmare  River 

-   1     9 

—   1 

1 

Valeiitia  Harbour    .       . 

—   1   19 

—  0 

Limerick,  B.  Shannon    . 

+   *  45 

+    1 

9 

Galwar. 

Mellon        .       „     .       . 

4>     I    2<5 

Foynes  Island     „ 

+    1     0 

+  0 

~ 

Tarbert      .       „ 

+   0  22 

—  0 

~ 

Kilrnih       .       „ 

+  0    ; 

Carrigaholt         „ 

+  09 

Kilbaha      .       „ 

—  0  19 

9 

Roundstone 

-  0  50 

+    1 

9 

Sligo. 

—  0  44 

—  0  21 

+  0 
+   1 

4 
1 

Westport 

Achillbeg 

—  0     4 

—  0 

6 

„ 

Blacksod  Bay  (Quay)     . 

—  0  31 

„ 

Broudhaven  Harbour     . 

-  0  18 

9 

Donegal  Harbour,  (SalthillQoaj 

+  ©     5 

n 

+  0  13 
+  0  19 

Lough  Kossmore     .       .       • 

" 

Gweedore  Bay  (Bunbeg)      . 

+  0  14 

—  0 

6 

n 

Slteephavcn       ,       • 

+  0     7 

+  0 

7 

tl 

Rathmullan,  Lough  Swilly  . 

+  0  24 

n 

—  1  37 

6 

Londonderry. 

_  2 

6 

Ballycastle  Bay        .      .       . 

-  4  18 

Belfast. 

Lough  Larue     .       .       .       • 

—  0  13 

„ 

Donaghadee       .... 

+  03 

+  0 

3 

Kingstown.                 / 

Lough    Strangford    (Killard 

/ 

/ 

„       Strangford  Quay 

+   1  21 

" 

„      Carlingford  (Bar)  or 

1 

Cranfield  Point    .       .       . 

—  0  10 

Warrenpoint     . 

0     0 

+  3 

I 

lf 

Howth         .              ... 

—  0     1 

Dublin  Bar        .... 

4-02 

t 

—  0  41 

—  a  25 

-  7 

+  0 

4 

Waterford. 

+  0  44 

+  0  46 

Waterford  Bridge    .      .      . 

4-   1 

0 

+  0    7 
-  0    8 

Ballinacourty,  Dungarvan     . 

□ 

0 

—  0    6 

+  0 

3 
S 

Ballycotton        .       .      ■       • 

—  0  26 

—  0 

—  0 

4 

Queenetown. 

Court  ma  cshcrry        ,       .       • 

—  0  2 j 

—  1 

„ 

—   1 

0 

n 

-  0  38 

» 

TIDAL  CONSTANTS. 


Pun  or  Ghat  Bii 


Weston-super-mare. 


■ndy  Island     , 
rnutaple  Bridge   .       . 
racombe.       .       .       . 
idgewater  Bar      . 
:  ''.-'■■■  ad  or  King  Road 

utol 

rdiff 

ansea  (Mumbles  Lighthouse; 
inelly      .... 

nby 

I  ford  Haven  (eat ranee) 

hguard,  Goodie  Pier  . 

rdigan     .... 

■erystwytli     . 

►erdovey. 

rmouth  .... 

■Ilheli      .... 

rdsey  Island  . 

rth-dyn-lleyn 

eraarvon 

aumaris  .... 

t  Fleetwood  (W'jreLighthouse) 

ulton'le-  Sands     •       . 
rn  Point        .... 
tiitehavcn       .... 
Bees  Head  and  PortHar-  ■ 

rington 

orkington  .  . 
iryport  .  .  . 
i  bey  Head  . 
utherness  ,  . 
man  Foot  .  . 
rt  Carlisle 
kuglas,  Isle  of  Man 
iraiey  „ 

«1 

>rt  Patrick      , 
>ch  Ryan 
rail  ash      . 
impbellton 

rdrossan  , 

irgs   .       . 

iverary 

ort  Glasgow 

lasgow 

obermory,  Isle  of  Mull 
urtree,  Isle  of  Skye 
■oeh  Inver 

iyle  Akin .... 
'aiiera,  Summer  Isles  . 
Itornoway,  Isle  of  Lewis 
fepeWratb     .      ,      . 


Holyhead. 


Liverpool. 


■  o  58 

■  o  19 


4  4i 

■  >  5a 

■  1  5<* 
1  47 

-  a  1a 

■  '  5i 

■  1  4a 

■  o  58 


Holyhead. 
Greenock. 


TIDAL  CONSTANTS. 


G—U. 

Standard  Port  for 

llefcrance. 

Time. 

Height. 

It.  M. 

VT.  IN. 

Stromness 

+  o  3» 

Thurso. 

Lerwick 

+     22 

„ 

Wick    .... 

—  a  55 

Leith. 

Do  mock  Road         . 

—    2     I? 

„ 

Cromarty    . 

Inverness    .       ,       , 

—  1  59 

Banff    .... 

—  i  49 

» 

Peterhead  . 

—  i  43 

„ 

Aberdeen    . 

-   i   17 

„ 

Stonehaven 

-   '     7 

„ 

Montrose    . 

-  0  32 

.1 

Arbroath    . 

—  0  49 

,1 

Tay  Bar     .      .      . 

—  0  11 

1, 

Brought;  Ferry 
Dundee       .       .       . 

+  °    5 
—  0  50 

+     O       2 

Sunderland. 

Dunbar       .       .       . 

—  1  14 

O       O 

„ 

Berwick      .       .       , 

—  1    4 

» 

Holy  Island 

-    O   J3 

„ 

Blyth  .... 

-  0     7 

H 

Tynemouth  Bar 

"                                   1 

Seaham 

+  02 

» 

Hartlepool  . 

+  06 

+  0    8 

Whitby       .      .      . 

+  a  23 

/ 

Scarborough 

+  0  49 

+   1     5 

» 

Filey  Bay    .       .       . 

+  0.53 

pa 

Flam  borough  Head 

-  1  59 

Hull. 

Bridlington 
Spurn  Point       . 

—  1  5° 

—  1     3 

„ 

Great  Grimsby . 

—  0  53 

—  V    8 

„ 

Lynn  and  Boston  Deep 

-  0  29 

Wells  Bar  .       .       . 

-  0     9 

„ 

„     Harbour .      ■ 

+   0  31 

1, 

Blakeney  Bar    , 

+   0     1 

„ 

Yarmouth  Road 

-  2  51 

Harwich. 

Lowestoft   , 

-  a     9 

„ 

Orfordnesa         .       . 

—  0  ji 

Nore    .... 

-  °     7 

Slieerness. 

Chatham     . 

+  0  34 

„ 

Gravesend  . 

"~  °  57 

London. 

Woolwich  . 

-  018 

„ 

Greenwich  . 

—  0  24 

„ 

London  Docks . 

0     0 

„ 

Margate 

-  2  27 

„ 

Ramsgate    . 

—  a  33 

-  5     7 

„ 

Deal    .... 

+  03 

Dover. 

Folkestone . 

„ 

Dungeness .       .       . 

-  0  27 

„ 

Rye  Bay     .       .       . 

+  0     8 

- 

Hastings     . 

-  0  10 

,. 

Beachy  Head    . 

+  08 

„ 

Newhaven  .       .       . 

+   0  39 

„ 

Shoreham  .       .       , 

+    O   23 

—  1     2 

„ 

Littlchampton  .       . 

-  o    5 

Portsmouth. 

Selsea  Bill .      .      . 

+  04 

Bembridge  Point     . 

-  0  41 

» 

J1UAL  CONSTANTS. 


amptoii     . 
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SET  OF  THE  TIDES  ALONG  THE  SOUTH  COAS' 

OF  ENGLAND. 

The  tides  about  Plymouth  Sound  are  tolerably  regular,  both  floo 
ebb,  generally  running  each  way  about  six  hours  and  ten  minuti 
mean.    In  Hamoaze  the  flood  stream  continues  to  run  up,  on 
tides,  about  fifteen  minutes  after  high  water  at  Devonport  Dock-'! 

It  is  high  water  in  Catwater  rather  earlier  than  at  the  Dock- 
but  with  strong  winds  from  the  southward  and  westward  the  tide 
half  an  hour  longer  in  both  harbours. 

At  the  Breakwater  in  Plymouth  Sound  it  is  high  water  a  few  m 
earlier  than  at  the  Dock- Yard,  but  the  stream  drains  in  for  a 
time  after  the  water  has  ceased  to  rise. 

Abreast  of  Plymouth  Sound,  about  6  miles  from  the  lane 
streams  are  very  irregular  and  do  not  turn  with  the  tide  farth 
in  the  offing.  One  hour  and  three-quarters  before  high  water  ; 
Dock- Yard  the  stream  makes  to  the  eastward  and  runs  about  E. 
for  one  hour ;  during  the  next  hour  it  is  scarcely  sensible,  after 
it  turns  to  the  southward,  gradually  changing  to  W.S.W.  till  th 
quarter  of  the  ebb  on  the  shore,  when  it  veers  from  W.S.W.  to  W, 
During  the  first  3  hours  flood  on  the  shore,  its  direction  changes 
W.N.W.  to  N.W.,  when  it  begins  to  slacken,  and  to  set  about  I 
till  at  the  last  4^  hours  flood  it  runs  E.  by  S.  as  at  first. 

Four  miles  south-west  of  the  Eddystone  the  stream  begins  i 
E.  by  S.  when  it  is  high  water  at  the  Dock- Yard,  and  continues 
two  hours  and  three-quarters,  when  it  slacks  and  shifts  to  the  2 
ward.    At  3^  hours  ebb  on  the  shore  it  sets  W.S.W. ;  at  4 
W.  by  N. ;  and  then  W.N.W.  until  low  water.    During  the 
hours  flood  on  the  shore  the  stream  sets  N.W.  by  W.,  and  los 
strength  during  the  third  hour,  running  N.W.  and  North.    D 
the  fourth  hour,  what  little  stream  there  is  sets  N.N.E.  and '. 
and  then  E.N.E  and  E.  by  N.  till  about  high  water,  when  its  din 
is  E.  by  S. 


TIDAL  STREAMS  ALONG  THE  SOUTH  COAST.         109 

JYom  Bolt  Tail  to  Start  Point,  at  4  miles  off  shore,  at  springs,  the 
eastern  stream  makes  at  2\  hours  before  high  water,  and  the  western 
stream  3  hours  before  low  water  by  the  shore  ;  the  stream  sets  along 
the  land,  and  its  greatest  velocity  is  2|  knots.  At  neaps  the  turn  of 
the  stream  is  irregular,  varying  from  4  to  7  hours  after  high  and  low 
water  by  the  shore,  the  average  being  5  hours.  Its  rate  at  neaps  is  j£ 
knota  :  off  the  Start  2  J  knots. 

Off  Exmouth  Bar,  at  three  quarters  of  a  mile,  south  of  Straight  Point, 
at  full  and  change,  the  stream  turns  to  the  eastward  at  3  b.  40  m,  and  to 
the  westward  at  1 1  h.  o  ra.,  running  in  the  latter  direction  about  4} 
hours.  The  direction  of  the  western  stream  for  the  first  2  hours  is 
W.S.W. ;  for  the  next  2  hours  west,  and  then  turns  gradually  to  the 
northward.  The  direction  of  the  eastern  stream  for  the  first  quarter  is 
E.N.E. ;  at  half-tide,  E.  by  N. ;  and  the  greatest  velocity  of  both 
streams  is  about  1  knot. 

Three  miles  south  of  Beer  Head,  the  stream  turns  to  the  westward  at 
10  h.  30  m.,  and  runs  in  that  direction  4  hours,  then  gradually  turns 
to  the  northward  and  runs  for  2  hours  between  W.N.W.  and  N.E.  by  N. 
It  may  be  said  to  turn  to  the  eastward  about  5  o'clock,  and  for  2^  hours, 
or  until  half  tido,  sets  from  N.E.  to  E.  by  N.,  and  for  the  next  3  hoars 
gradually  turns  to  the  southward.  The  direction  of  the  tide  in  this 
position  is,  therefore,  round  the  compass,  with  little  or  no  velocity,  as  even 
at  springs  it  scarcely  runs  a  knot,  and  that  only  for  a  very  short  period. 

In  West  Bay,  at  2  miles  N.N.W.  of  the  Bill  of  Portland,  at  full  and 

change,  the    tide   begins   to   turn   at  6h.  35  m.   and  sets   as  follows  : 

1st   hour  of  the  ebb  by  the  shore,  at  Portland  Breakwater,  S.  •£■  E., 

1$  knots.    2d  hour,  S.  £  W.,  if  knots.    3d  hour,  S.  by  W.  J  W.,  i£  knots, 

4th  hour,  S.W.  by  S.,  three  quarters  of  a  knot,     jth  hour,  N.W.  f  N.,  nil 

6th  hour,  from  N.N.W.  to  N.  J  W.,  three  quarters  of  a  knot.     7th  hour, 

^•N.E.  to  E.  by  N.,  1  knot.     8th  hour,  S.E.  £  E.,  i£  knots.     1st  hour  of 

the  flood,  S.E.  by  S.,  i£  knots.    2d,  3d,  4th,  and  5th  hours,  S.S.E.,  2  knots. 

At  %\  miles  S.E.  \  S.  of  the  Bill  of  Portland,  near  the  west  end  of 

the  Shambles,  the  ist  hour  of  the  flood  by  the  shore  sets  west,  at  the 

rate    of  \\  to  half  a  knot     2d  hour,  E.  \  N.,  half  a  knot.    3d  hour, 

*-.  by  N.,  a£  knots.    4th  hour,  E.  by  N.  \  N.,  3  J  knots.    5th  hour,  east, 

3f  knots.    At  the  ist  hour  of  the  ebb,  E.  by  S.,  2>\  knots.     2d  hour, 

*••    by  S.  to   S.E.  by  S.,  t.\  to  i\  knots.    3d  hour,  south,  i  knot. 

4th    kour,  S.W.  by  S.,  i£  knots.    5th  hour,  W.  by  S.  ±  S.,  i£  knots. 

^th  hour,  W.  by  S.,  2  knots.     7th  hour,  W.  by  S.,  2±  knots.     8th  hour, 

w.  by  8.  J  S.,  i|  knots.     N.B.— About  a  mile  south  of  the  Bill,  at  half 

"ood,  by  the  shore,  the  tide  sets  from  S.S.E.  to  S.E.  £  E.,  and  the  opposite 

®tream  about  W.S.W.  •£  W. :  the  velocity  of  both  streams,  at  springs,  is 

from  5  to  6  knots ;  but  although  the  tide  runs  with  such  violence  near 

the  Race,  about  a  mile  S.W.  of  the  Bill  the  tide  was  found  very  weak. 

A.t  j  miles  E.S.E.  of  the  Bill  of  Portland,  near  the  enst  end  of  the 
&h ambles,  the  ist  hour  of  the  flood  by  the  shore  sets  west,  il  knots. 
a<*  hour,  from  West  to  N.  by  E.,  very  weak.  3d  hour  about  E.N.E., 
I*"T  weak.  4th  hour,  E.  by  N.,  2  knots.  $th  hour,  E.  by  N.,  2J  knots. 
*»e  ist  hour  of  the  ebb  sets  E.N.E.,  3$  knots.  2d  hour,  E.N.E.,  3\ 
u3*  3^  nour>  east>  2f  knots.  4th  hour,  east  and  E.  by  IS.,  1^  knots. 
5«*»  east*  N.  by  W.,  and  W.  by  N.,  very  weak.  6th,  7th,  and  8th, 
about  west,  from  a£  to  2±  knots. 

*&  Portland  and  Weymouth  Roads  there  is  very  little  tide,  so  that 
le  stream  is  scarcely  sensible,  and  continues  to  be  very  moderate  along 

S*h°re  from  Wevmoutn  t0  St  Albans  Head. 

*.  .j^S.W.  £  W.,  i£  miles  from  St.  Albans  Head,  the  western  stream,  at 

,  l    and  change,    makes  at   ioh.  45m.,  and  the  eastern  stream   at 

v^ l,45tt. :  the  flood  and  ebb  are  of  equal  duration,  the  former  setting 

Lir-»    and   the  latter  from  W.N.W.   to  N.W.   by  W. ;  their  greatest 


°^ity  being  at  half  tide  from  4^  to  4$  knots. 
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At  i  mile  S.E.  of  Durlstone  Head,  at  full  and  change,  the  western 
stream  makes  at  ioh.  25m.,  and  the  eastern  stream  at  4b.  25m.,  the 
former  setting  W.S.W.,  and  the  latter  E.N.E. ;  their  greatest  velocity 
being  about  3  knots :  the  indraught  of  the  flood  stream  in  thick  weather 
might  prove  fatal  to  a  ship  not  on  her  guard. 

At  a  third  of  a  mile  E.S.E.  of  Peverel  Point,  at  full  and  change,  the 
western  stream  makes  at  8h.  40m.,  and  the  eastern  stream  at  4I1.  om., 
the  former  setting  S.W.  and  the  latter  N.E. ;  on  the  ebb  there  is  a 
dangerous  race  over  the  Ledge,  which  extends  about  a  mile  off  the 
Point.  The  velocity  of  the  ebb  stream  is  about  3  knots,  and  that  of  the 
flood  about  i£  knots.  Off  Old  Harry  at  three  quarters  of  a  mile 
N.E.  by  E.  of  Standfast  Point,  at  full  and  change,  the  western  stream 
makes  at  9b.  45m.,  and  the  flood  or  eastern  stream  at  4h.  10m.,  the 
flood  setting  from  N.E.  by  E.  to  N.  by  E.  at  the  rate  of  1  knot,  and  the 
ebb  from  S.  by  W.  to  S.W.  2  knots. 

At  the  Needles,  at  full  and  change,  the  western  stream  makes  at 

1  oh.  om.,  and  the  flood  or  eastern  stream  at  3I1.  40m.,  and  the  velocity 
of  both  streams  over  the  Bridge  and  in  the  South  Channel  is  from  3  to 
4  knots ;  but  between  Hurst  Point  and  the  Island,  $±  knots,  and  to  the 
southward  of  the  Bridge  about  2  knots.  In  the  Solent,  the  eastern  or 
flood  stream  makes  at  4I1.,  and  near  the  Bramble  at  4h.  30m.* 

In  Freshwater  Bay,  about  1  mile  S.W.  of  Brook  Point,  and  the  same 
distance  off  Atherfield  Point,  at  full  and  change,  the  western  stream 
makes  at  ioh.  2jm.,  and  runs  at  the  rate  of  1  knot,  and  the  flood  or 
eastern  stream  at  2h.  35m.  from  2  to  2$  knots ;  both  streams  take  the 
direction  of  the  coast.  W.  by  S.  4^  miles  from  St.  Catherine  Point,  the 
western  stream  makes  at  uh.,  setting  N.W. }  W.  and  the  flood  or  eastern 
stream  at  5I1:,  in  the  opposite  direction  S.E. }  E.,  the  rate  of  both  being 
from  2  to  4  knots  ;  but  at  1  mile  W.  by  S.  from  the  Point  the  streams  set 
N.W.  by  N.  and  S.E.  by  S.,  3  to  4  knots,  and  at  two  thirds  of  a  mile 
S.S.W.  of  the  Point,  W.  by  N.  and  E.  by  S.,  with  the  same  velocity. 

Nearly  5  miles  S.S.E.  of  Dunnose,  at  full  and  change,  the  stream 
turns  at  ioh.  40m.  and  4I1.  30m.  and  sets  E.  £  S.  and  W.  by  N. ;  velo- 
city, from  4  to  5  knots  ;  but  S.E.,  2  miles  from  Dunnose,  the  flood  sets 
E.  by  N.,  and  turns  at  the  same  time  as  in  Portsmouth  Harbour,  and 
the  ebb  W.  by  S.,  but  one  hour  earlier  than  it  does  in  the  harbour. 

Princessa.  At  the  N.W.  buoy,  at  full  and  change,  the  western 
stream  makes  at  10  o'clock,  and  runs  6  hours  W.  by  S.  £  S.  The 
eastern  stream  commences  at  4  o'clock,  and  sets  very  nearly  in  the 
opposite  direction,  E.N.E.  At  the  S.E.  buoy  the  tides  are  about  half 
an  hour  later,  and  set  as  follows ;  viz.,  the  western  stream,  first  part, 
W.  }  S.,  gradually  becomes  more  southerly,  and  at  the  last  of  the 
tide  runs  S.W.  by  S.  The  course  of  the  eastern  stream  is  pretty  nearly 
the  same  throughout  the  whole  of  the  tide,  E.  by  N. 

At  the  Nab  Light  Vessel,  the  tidal  stream  is  nearly  rotary,  which  is 
probably  caused  by  the  Spit  head  tide  meeting  the  tide  round  Dunnose 

*  In  the  Solent,  and  as  far  to  the  westward  as  Portland,  there  are  what  are  termed 
ine  first  and  second  high  waters.  This  doable  high  water  is  probably  caused  by  the 
tidal  stream  at  Spithead,  for,  as  long  as  that  stream  runs  strong  to  the  westward  the 
tide  is  kept  up  in  Southampton  water,  and  there  is  no  fall  of  consequence  until  the 
stream  begins  to  slack  at  Spithead,  but  when  the  stream  makes  to  the  eastward  at 
Spithead  the  water  falls  rapidly  at  Southampton.  After  low  water,  the  tide  rises  there 
pretty  steadily  for  7  hours,  which  may  be  considered  as  the  first  or  proper  high 
water  ;  it  then  ebbs  for  an  hour  about  9  inches,  at  the  end  of  which  time  it  agaiu 
commences  to  rise,  and  in  about  l{  hours  reaches  its  former  level,  and  sometimes 
higher  ;  this  is  called  the  second  high  water.  To  the  mariner,  the  knowledge  that 
the  high  water  at  Southampton  remains  nearly  stationary  for  rather  more  than 

2  hours  may,  in  some  cases,  be  important.  Similar  first  and  second  high  waters 
occur  on  either  shore  of  the  Solent,  as  shown  in  the  times  of  high  water  at  full  and 
change,  page  149. 

At  Havre,  on  the  French  coast,  the  high  water  remains  stationary  for  one  hour, 
with  a  rise  and  mil  of  3  or  4  inches  for  another  hour,  and  only  rises  and  falls  13  inches 
for  the  space  of  3  hours  ;  this  long  period  of  nearly  slack  water  is  very  valuable 
to  the  traffic  of  the  port,  and  allows  from  15  to  16  vessels  to  enter  or  leave  the  docks 
on  the  same  tide. 
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somewhere  near  the  Light  Vessel;  for  instance,  at  the  ist  hour's  flood 
by  the  shore  it  sets  East;  2d  and  3d  hours,  E.N.E.;  4th,  N.E. ;  5th, 
N.E.  by  N.;  6th,  North;  7th,  N.N.W.  to  N.W.;  and  the  last  drain 
of  the  flood,  N.W.  hy  W,  The  ist  hour's  ebb  sets  W.  by  N. ;  2d 
W.  by  S.  to  W.S.W. ;  3d,  S.W.  by  W.  to  S.W. ;  4th,  S.W.  ±  S.,  the  first 
part  of  the  5th  hour,  S.S.W.,  gradually  trending  to  the  southward  until 
low  water  by  the  shore,  when  it  sets  S.E.  There  are  only  a  few  minutes 
slack.  At  full  and  change,  the  eastern  stream  makes  at  8h.  30m.,  and 
the  western  stream  at  12b.  15m. 

At  the  Warner,  at  full  and  change,  the  eastern  stream  makes  at 
2  o'clock,  and  runs  7^  hours  about  S.S.E. ;  and  the  western  stream  at 
ph.  3  om.,  and  runs  nearly  4^  hours  N.N.W. 

Near  the  Horse  Elbow,  the  tide  must  be  strictly  attended  to,  for  in 
many  cases  it  sets  directly  over  that  shoal.  The  eastern  stream  makes 
at  a  o'clock,  2^  hours  after  the  tide  on  the  shore,  and  runs  to  the  S.E. 
7^  h  ours ;  the  western  stream  makes  at  9I1.  15m.,  4$  hours  after  low 
water  on  the  shore,  and  runs  nearly  5  hours  to  the  N.W. 

At  the  Dean  Elbow,  at  full  and  change,  the  eastern  stream,  which 
sets  over  that  shoal,  makes  at  2  o'clock,  runs  to  the  S.E.  for  2  hours, 
and  then  sets  east  for  the  remainder  of  the  tide,  $%  hours ;  the  western 
stream  makes  at  9b.  45  m.,  and  runs  W.N.W.  4^  hours. 

-At  Spithead,at  full  and  change,  the  eastern  stream  makes  about  2  o'clock, 
2i  hours  after  high  water  in  the  harbour,  and  runs  7  hours  S.E.  by  S. ; 
?n<*  the  western  stream  about  9  o'clock,  2^  hours  before  high  water  in  the 
n*rt>our,  and  runs  5  hours  N.W.  by  N. 

In  Portsmouth  Harbour  the  flowing  continues  about  seven  hours, 
and  a  narrow  stream  runs  in,  fifteen  or  twenty  minutes  after  high  water 
at  ttte  Dock- Yard.  From  the  result  of  three  years'  observations  taken 
at  tlie  Dock-Yard  it  appears  that  at  high  water,  slack  water  at  springs 
continues  for  eight  minutes,  and  at  neaps  sixteen  minutes. 

Looe  Stream.  At  the  western  entrance  near  the  Pullar  Buoy,  at  full 
axi<i  change,  the  eastern  stream  makes  at  3h.  45m.,  and  the  western 
stream  at  10  hours,  and  sets  S.E.  and  N.W.  Between  2  and  3  miles 
outside  of  the  Boulder  Bank,  the  stream  turns  about  an  hour  later ;  the 
eastern  stream  setting  E.S.E.  and  the  western  stream  west  Between 
the  Pallar  Bank  and  the  Middle  Owers,  the  eastern  stream  sets  E.S.E. 
and  the  western  stream  west.  At  the  eastern  entrance,  near  East- 
borough  Head,  the  eastern  stream  makes  at  4b.  30m,  and  sets 
E.  bj  N.  £  N.,  and  the  western  stream  at  9b.  50m.  west.  Off  the 
west  end  of  the  Hooe  Bank,  the  eastern  stream  makes  at  4h.  35m. 
and  sets  E.S.E.,  and  the  western  stream  at  ioh.  30m.  W.  |  N. 

ATwut  1  mile  S.S.E.  of  the  South  Foreland  Lighthouse,  the  stream 

begins  to  set  to  the  eastward  about  ih.  30m.  before  high  water  on  the 

shore  at  Dover,  and  runs  from  N.E.  by  E.  to  E.N.E.  about  j£  hours,  or 

till  4.  hours  after  high  water :  it  then  turns  and  sets  W.  by  S.  f  S.  about 

7  hours.    At  Dover  the  flowing  stream  very  seldom  continues  more 

than  5  hours,  and  sometimes  scarcely  so  much  ;  it  is  nearly  the  same  at 

^^Bugate.      To    the  northward    of  the  South  Foreland   the  streams 

change  their  direction  to  N.E.  £  N.  and  S.  W.  |  S. 

In  the  Downs  the  north-eastern  stream  begins  about  ih.  20m.  before 

hl&t*  Water  at  Dover,  and  continues  to  run  jh.  30m. ;  it  then  turns  and 

^Qa  in  a  contrary  direction  till  2  hours  before  the  ensuing  high  water.* 

*n  the  Gull  Stream,  1  mile  N.N.W.  from  the  Bunthead,  the  northern 

*.rea***  begins  about  ih.  10m.  before  high  water  at  Dover,  and  con- 

il  *ifS  *°r  ^  nourB  :  **  tnen  turns  ana<  runs  in  a  contrary  direction  till 

I*   **Onrf  before  the  ensuing  high  water.     Its  direction  is  N.E.  |  N. ; 

^      ***e  last  hour  changes  to  E.N.E.,  and  even  to  the  southward  of  East ; 

^  •  *^%t  hour  of  the  southern  stream  changes  from  S.W.  £  S.  to  W.S.W., 

^Ven  to  the  northward  of  West. 


*r  the  tides  at  the  Southland  Ilead  and  Northsand  Head  of  the  Goodwin,  see 
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Tides  on  the  East  Coast  of  Scotland  and  England. 

In  the  North  Sea  the  flood  tide-wave  enters  from  the  Atlantic  Ocean 
between  the  coast  of  Norway  and  the  British  Isles,  and  passes  through 
the  various  channels  formed  by  the  Sbetlands,  the  Orkneys,  and  the 
north  point  of  Scotland.  The  average  rate  of  the  stream  in  the  offing 
is  very  moderate,  not  exceeding  a  knot  and  a  half;  but  that  part  of  the 
stream  which  enters  by  the  Pentland  Firth  acquires  a  furious  rapidity, 
amounting  at  spring  tides  even  to  eight  knots.  Immediately  on  quitting 
the  Firth,  however,  it  abates  in  strength,  as  it  diverges  into  open 
water ;  its  eastern  branch  filling  up  the  basin  of  the  North  Sea  as  it 
advances  towards  the  coast  of  Jutland  and  Holland ;  whilst  its  western 
branch,  more  or  less  confined  by  the  Dogger  and  other  outlying  banks, 
swells  along  the  shores  of  Scotland  and  England,  and  makes  high  water 
in  all  their  rivers  and  harbours  successively  till  it  arrives  in  the  Thames. 

The  following  remarks  will  assist  the  seaman  in  tracing  the  move- 
ment of  the  tide  stream  along  the  coast : — 

Off  Clythness  and  Ord  Head  its  rate  is  about  3  knots  at  the  springs 
and  i£  with  the  neaps,  and  continues  to  run  to  the  southward  till 
11  o'clock,  or  till  3b.  40m.  before  high  water  at  Leith.  OffCovesea 
Point,  Burgh  Head,  and  thence  westward  towards  Fort  George  and 
Cromarty,  it  runs  about  an  hour  longer. 

Off  Cullen  the  flood  stream  sets  slowly  to  the  eastward,  increasing  in 
velocity  as  it  advances :  off  Troop  Head  it  runs  till  1  o'clock,  or  till 
ih.  20m.  before  high  water  at  Leith ;  off  Kinnaird  Head  it  attains  the 
rate  of  2  knots  on  springs,  and  is  still  accelerated  as  it  passes  Rattray 
Brigs  till  off  Peterhead,  which  is  occasioned  by  the  junction  of  the 
direct  stream  from  Duncan sby  Head.  Six  miles  off  Kinnaird  Head  the 
stream  runs  to  the  southward  till  2,  and  at  12  miles  till  3  o'clock,  or 
till  40  minutes  after  high  water  at  Leith. 

Off  Buchanness  the  stream  attains  its  greatest  strength,  namely  4  knots 
on  the  springs,  and  24  on  the  neaps ;  but  off  Newburgh  it  decreases  to 
less  than  2  knots,  ana  ceases  at  2  o'clock  ;  and  at  4  or  5  leagues  in  the 
offing  it  runs  till  3  o'clock,  or  40  minutes  after  high  water  at  Leith. 

The  stream  runs  past  Girdleness  till  2h.  30m.,  or  10m.  after  high  water 
at  Leith ;  springs  at  the  rate  of  2^,  neaps  i£  knots.  It  runs  across  the 
mouth  of  Montrose  Harbour  and  past  Red  Head  till  3  o'clock,  or  40  minutes 
after  high  water  at  Leith.  From  Red  Head  it  sets  into  St.  Andrews  Bay 
till  the  last  quarter,  which  sets  S.  and  S.S.E. ;  but  to  the  westward  of 
Red  Head  it  sets  W.S.W.  past  Arbroath  and  over  the  Tay  Bar. 

At  2  miles  without  the  Bell  Rock  Lighthouse  the  flood  continues 
running  to  the  southward  till  2h.  55m.  after  high  water  at  Leith ;  but 
between  the  Bell  Rock  and  Fifeness  it  changes  2  hours  earlier.  The 
first  part  of  the  latter  stream  sets  towards  May  Island,  the  middle  to 
the  South,  and  the  last  part  S.S.E.  The  first  part  of  the  ebb  sets  from 
E.N.E.  to  N.E.,  the  middle  N.N.E.,  and  the  last  part  more  northerly. 

About  a  mile  off  St  Abbs  Head  the  flood  stream  runs  to  the  south- 
eastward till  2h.  55m.  after  high  water  at  Leith ;  but  at  5^  or  6  leagues 
in  the  offing  it  continues  a  quarter  of  an  hour  later.  About  3  miles  off 
Berwick  it  runs  till  4b.  10m.  after  high  water  at  Leith. 

At  5  miles  off  North  Sunderland  Point,  and  at  the  same  distance 
south-eastward  of  the  Staples,  the  flood  stream  continues  till  3b.  25m. 
after  high  water  at  Leith. 

About  2  miles  off  Blyth  Harbour,  and  4  miles  off  Tynemouth,  it 
runs  to  the  southward  till  3I1.  40m.  after  high  water  at  Leith ;  and  at 
4  miles  off  Sunderland,  a  quarter  of  an  hour  later. 

At  3  or  4  miles  off  Hartlepool,  and  at  the  same  distance  off  Whitby, 
the  flood  stream  runs  to  the  southward  till  4I1.  10m.  after  high  water 
at  Leith  ;  and  at  the  same  distance  off  Flamborough  Head  it  continues 
to  run  half  an  hour  longer. 
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Near  the  Norfolk  and  Suffolk  coasts  the  streams  of  tide  run  nearly 
parallel  to  the  shore.  Off  Wells  the  flood  runs  to  the  eastward  till 
9  o'clock,  or  three  hours  after  high  water  on  the  shore. 

Four  miles  off  Cromer,  and  the  same  distance  off  Hasborough,  the  flood 
stream  rant  along  shore  to  the  southward  till  ioh.  ijjm.,  or  ih.  43m. 
before  high  water  at  Harwich,  and  the  ebb  in  a  contrary  direction. 

At  2£  miles  off  Lowestoft  the  flood  stream  continues  to  run  to  the 
S.S.W.  till  ih.  30m.  before  high  water  at  Harwich. 

At  Orfordness  the  flood  stream  continues  to  run  till  about  high  water 
in  Harwich  Harbour ;  the  flood  sets  W.S.W.,  and  the  ebb  E.N.E. 

At  Margate  it  is  high  water  about  uh.  40m.  by  the  ground.  Near 
the  East  buoy  of  Margate  Sand,  at  the  first  of  the  flood,  on  the  shore  the 
stream  sets  S.  by  W.,  veering  westward,  till  about  half  flood,  or 
9I1.  15m.,  it  sets  west,  and  continues  veering,  till  at  high  water  it  falls 
slack  at  N.N.W.  The  ebb  stream  begins  at  N.E.,  veering  eastward, 
and  increasing  in  strength  till  about  half  ebb,  or  2h.  45m.,  when  it 
sets  S.E.  by  E.,  still  veering,  and  the  latter  part  with  diminished 
velocity,  till  at  low  water  it  falls  slack  at  south. 

In  the  River  Medway  the  flood  stream  runs  up  in  mid-channel  from 
twenty  to  twenty-five  minutes  after  high  water  at  Sheerness  Dock-Yard ; 
but  at  the  Nore  Light  Vessel,  although  it  is  high  water  by  the  ground  a 
few  minutes  earlier  than  at  the  Dock- Yard,  yet  the  stream  runs  up  the 
Thames  for  half  an  hour  after  high  water  at  the  Yard. 

It  remains  to  be  noticed  that  the  direction  of  strong  winds,  as  well  as 

the  varying  pressure  of  the  atmosphere,  considerably  affect  both  the 

times  and  the  heights  of  high  water.     Thus  in  the  North  Sea  a  strong 

N.N.W.  gale  and  a  low  barometer  raise  the  surface  2  or  3  feet  higher, 

and  cause  the  tide  to  flow  all  along  the  coast  from  the  Pentland  Firth  to 

London   half  an  hour  longer  than  the  times  and  heights  predicted  in 

the  Tables.     Easterly,  S.E.,  and  S.W.  winds  produce  opposite  effects, 

which    will  be  felt  as  far  down  the  Channel  as  Dungeness.     On  the 

contrary,  at  the  entrance  of  the  Channel,  at  Plymouth,  and  as  far  up  as 

Portland,  south-westerly  winds,  with  a  low  barometer,  raise  the  surface  of 

the  water ;  and  north-easterly  winds  and  a  high  barometer  always  lower  it. 


THE  TIDES  AMONG  THE  ORKNEYS. 

By  Captain  F.  W.  L.  Thomas,  R.N. 

The  great  rapidity  of  the  tidal  streams  among  the  Orkneys  makes  General 
a,  correct  knowledge  of  their  periods  and  velocities  of  the  utmost  Remarks 
importance  to  the  mariner. 

In  the  terrific  gales  which  usually  occur  four  or  five  times  in  every 
year,  all  distinction  between  air  and  water  is  lost,  the  nearest  objects 
are  obscured  by  spray,  and  everything  seems  enveloped  in  a  thick 
smoke;  upon  the  open  coast  the  sea  rises  at  once,  and  striking  upon 
the  rocky  shores,  rises  in  foam  for  several  hundred  feet,  and  spreads 
over  the  whole  country. 

The  sea,  however,  is  not  so  heavy  in  the  violent  gales  of  short  con* 
tinuance  as  when  an  ordinary  gale  has  been  blowing  for  many  days ; 
the  whole  force  of  the  Atlantic  is  then  beating  against  the  Orcadian 
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shores,  rocks  of  many  tons  in  weight  are  lifted  from  their  beds,  and  to 
roar  of  the  surge  may  be  heard  for  twenty  miles ;  the  breakers  rise  t 
the  height  of  sixty  feet,  and  on  the  North  Shoal,  which  lies  8  mik 
N.W.  of  Costa  Head,  the  broken  sea  is  visible  even  at  Skail  and  Biisa. 

Similar  effects  may  be  witnessed  in  any  stormy  region,  but  here  the 
are  increased  by  the  power  of  the  tidal  stream,  and  when  the  who 
mass  of  water  is  in  motion,  a  very  slight  inequality  at  the  bottom  of  tl 
sea  is  indicated  by  a  ripple  on  the  surface,  so  that  by  these  means  I  ha1 
detected  shoal  spots  (to  the  eastward  of  North  Ronaldsha)  at 
depth  of  47  fathoms,  though  the  difference  in  depth  was  but  20  fe 
On  the  rocky  bank  of  the  North  Shoal,  which  is  about  4  miles 
length,  the  ripple  readily  distinguished  any  inequality  of  10  and  15  fe 
at  a  depth  of  30  fathoms,  even  when  the  stream  was  moving  but  0 
mile  per  hour.  It  is  only  in  calm  or  very  fine  weather  that  the 
ripplings  can  be  observed,  but  when  the  wind  increases  upon  a  weatfa 
tide  the  sea  will  break  over  every  inequality  of  the  sea  bottom.  The 
broken  seas  are  dangerous,  and  during  the  survey  of  these  Islands  I  ha 
often  been  in  great  peril  from  moving  the  ship  before  sufficient  time  hi 
elapsed  for  the  sea  to  become  quiet. 

The  body  of  the  tide-wave  comes  from  the  N.W.,  and  makes  hi 
water  on  the  whole  west  coast  of  the  Orkneys  at  nearly  the  same  tim 
the  establishment  for  Stromness  being  9  o'clock,  and  that  for  Piei 
wall  in  West r a,  is  about  6  minutes  later.  At  the  north-east  end  of  1 
Orkneys  it  is  but  a  few  minutes  later  than  at  the  north-west,  as  t 
establishment  for  Otters  Wick  is  9I1.  13m. ;  but  the  tide  there  is  pi 
bably  retarded  by  having  to  pass  over  the  shoal  water  at  the  mouth 
the  bay. 

On  the  south-east  side  of  the  Orkneys,  in  Holm  Sound,  the  hi 
water  there  being  derived  from  the  tide-wave  entering  by  the  Pentla 
Firth  takes  place  about  9I1.  35m. 

The  vulgar  establishment,  or  time  of  high  water,  full  and  new  nux 
varies  greatly;  the  mean  of  nine  observations  at  Otters  Wick  gv 
<jh.  13m.,  but  they  vary  between  8h.  58m.  and  9b.  42m. 

When  the  tide  has  to  pass  through  a  narrow  or  shallow  channel,  I 
retardation  is  very  great ;  thus  it  is  high  water  an  hour  earlier  at  \ 
mouth  of  Eynhallow  Sound  than  at  Kirkwall,  though  the  distance  is  1 
1 1  miles ;  and  by  levelling  across  Sanda  (about  half  a  mile),  it  appeal 
that  when  it  was  high  water  at  Otters  Wick,  the  sea-level  was  4  f 
8  inches  above  the  sea  level  of  Catasand,  and  that  high  water  y 
ih.  43m.  later  at  Catasand  than  at  Otters  Wick. 

The  mean  range  of  tide  at  springs  in  the  North  Isles  of  the  Orkn< 
is  1 1  feet  2  inches,  and  at  neaps  5  feet  6  inches. 

Extraordinary  springs  may  be  3  feet  4  inches  above  or  below  1 
mean ;  this  result  is  greatly  increased  by  the  semidiurnal  inequality; 
in  some  instances  the  difference  in  the  rise  of  two  consecutive  tides  1 
been  observed  to  amount  to  2  feet  10  inches. 

In  the  South  Isles  the  mean  range  at  springs  is  about  1  foot  l 
than  in  the  North,  being  10  feet ;  at  neaps  5  feet. 

The  passage  from  the  westward  round  the  North  end  of  the  Orkm 
is  rendered  somewhat  treacherous  by  the  peculiar  set  of  the  tide ; 
the  body  of  the  flood  stream  coming  from  the  north-west,  a  ship  mi 
be  6  or  7  miles  to  the  northward  of  the  Mull  of  Papa  to  drift  cl< 
of  North  Ronaldsha.  The  first  half  of  the  flood  sets  from  the  H 
right  for  North  Ronaldsha  (S.E.  b.  E.  £  £.),  and  should  the  wind  f 
while  the  flood  is  running,  there  would  be  a  great  probability  of  dri 
ingashore. 

The  flood  stream  passes  slowly  the  North  coast  of  Westra  (sen 
ing  a  weak  offset  between  Papa  and  Aikemess),  and  joins  the  dm 
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fteam  off  Moul  Head,  where  a  bore  or  rost*  is  formed,  which  stretches  Bore  off  Papa. 

«renl  miles  to  sea.     The  tide  here  runs  about  6  knots ;  between  Papa  nate  0f  7^ 

ud  North  Ronaldsha  3  knots ;  but  near  North  Ronaldsha  die   rate 

again  increases  to  6  knots,  passing  over  the  Altars  of  Linnay  and  Seal 

Skerry  with  great  violence.     The  flood  splits  on  the  West  coast  of 

North  Ronaldsha  with  the  Established  Kirk  (the  southernmost)  in  one 

vita  •  small  byre ;  and  should  a  vessel  be  drifting  down  on  the  island, 

she  should  endeavour  to  pass  to  the  southward,  when  she  will  go  clear 

ofererything.- 

Off  Seal  Skerry  there  is  a  bad  rost  with  southerly  winds,  and  the  Seal  Skerry 
fide  runs  at  six  knots  between  that  point  and  Dennis  Head ;  it  does  ##*'• 
not,  however,  touch  the  shore,  but  leaves  a  small  eddy  or  counter-tide,  Nortli 
where  boats  can  turn  up  as  far  as  the  Skerry.  Ronaldsha. 

The  tide  sets  strongly  between  Fair  Isle  and  the  Orkneys.     For  on   Tide  Streams 
one  occasion  having  Dennis  Head  bearing  S.  ^  E.  distant  8  miles,  the  tureen  Fair 
flood  having  set  S.E.  f  S.  for  three  hours,  and  being  then  high  water  on   q^^J^ 
the  there,  it  shifted  its  direction  3!  points  ;  that  is,  it  set  South  for  the      r  *"3"' 
next  three  hour*,  or  until  it  was  half-ebb  on  the  shore,  its  greatest  rate 
baring  been   3    to  4  knots.     An   hour  before  this,  the  vessel's  track 
began  to  take  a  curved  form,  which  continued  to  grow  sharper  as  the 
rate  of  tide  decreased,  so  that  without  any  stopping,  we  found  ourselves 
drifting  with  the  ebb  stream  North,  and  parallel  to,  but  at  the  distance 
of  1  miles  from,  our  former  track.     The  ebb  stream  continued  steadily 
North  for  four  hours,  running  2-8  at  its  strength,  after  which  it  began 
f    to  curve  to  the  eastward  ;  the  stream  thus  appearing  to  describe  a  long 
oral,  and  revolving  in  the  direction  of  the  hands  of  a  watch. 

It  also  appears  that  when  it  is  half-flood  on  the  shore,  it  is  slack    Tide  and  half- 
water  in  the  stream ;  that  when  it  is  low  water  on  the  shore,  the  flood-  lilie- 
rtreara  is  running  strongest,  but  changing  its  direction  from  S.E.  }  S. 
to  South,  and  that  the  reverse  happens  during  ebb  tide.  ♦ 

These  observations  will  show  how  little  dependence  can  be  placed 
upon  a  direct  course  among  these  treacherous  tides ;  and  those  who 
hare  been  beating  about  for  some  days  against  a  head  wind  are  par- 
ticularly exposed  to  this  danger.  It  is  a  common  remark  with  the 
people  of  North  Ronaldsha,  that  all  vessels  come  ashore  with  the  flood 
tide;  and  it  is  readily  seen  how  this  takes  place,  for  the  accident  of  it 
being  either  flood  or  ebb  tide  will  make  a  difference  of  between  30 
and  40  miles  in  position. 

The  flood  stream  from  Runabrake  sets  into  North  Ronaldsha  firth   Xort/t 
at  the  rate  of  3  knots ;  from  the  Holms  of  Eyre  it  sets  over  the  Baas  of  R^aUsha 
Tre?an,  and  both  streams  passing  through  the  firth  at  the  rate  of  4  Futht 
knots,  continue  to  run  two  hours  after  high  water  on  the  shore. 

Off  the  Start  the  first  of  the  flood  sets  to  the  southward  at  4,  but  Start  of  Sauda. 
changes,  as  the  stream  grows  older,  to  S.W.     There  is  an  extremely 
had  rost  off  the  Start  with  southerly  winds  and  flood  tide ;  it  stretching  K<"'« 
3  or  4  miles  to  sea,  but  being  heaviest  near  the  shore. 

Between   Westra  and   Sanda  the  stream   is  scarcely  sensible,   but   Calf  and  Losh 
gathering  strength  as  it  approaches  Calf  Sound  and  Lasliy  Sound,  it  Sounds. 
rashes  through  those  narrow  passes  at  the  rate  of  6  knots;  but  de- 
creasing to  2  or  3  knot 8  in  Eda  Sound,  where  the  stream  falls  into  the 
Stronsa  Firth.     In  those  Sounds  the  stream  runs  i£  hours  after  it  is 
Ugh  water  on  the  shore. 

In  Sporness  Sound  the  tide  begins  to  the  eastward  half-an  hour  before  Spurnexs 

is  low  water  on  the  shore,  or  if  hours  before  it  is  low  water  in  the   Sound. 
*team,  and  turning  every  six  hours.     This  stream  is  like  a  mill-race  in 

*tt*t  (pronounced  reust)  a  Scandinavian  word,  meaning  a  roaring,  broken,  tidal  sea. 

H  2 
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Swine  Hobn. 


Between  Cairsa 
and  Shapinsha 

and  by  Work 
Head. 


the  narrows  when  passing  Spur  Ness,  but  it  speedily  becomes  duTi* 
in  Sanda  Sound,  and  off  Kettletaft  it  scarcely  runs  2  knots* 

In  the  Stronsa  and  Westra  Firths,  which  form  one  continuous  a 
nearly  straight  channel,  the  tide  stream  is  very  rapid,  as  through  the 
and  Enhallow  Sound  the  body  of  the  ocean  tide  is  discharged. 

At  the  North  Shoal,  which  is  15  miles  from  the  entrance  of  the  Firt 
the  tide  sets  W.  by  S.  (towards  the  entrance),  and  at  springs  scarce 
runs  2  miles  an  hour;  neaps  about  one. 

Along  the  coast  of  West  Mainland,  or  Pomona,  the  stream  is  on 
sensible  off  the  points  ;  but  off  the  Brough  of  Birsa  the  flood  stream  se 
to  the  northward  for  two  hours  after  it  is  high  water  on  the  shoi 
when  its  greatest  rate  is  2  knots. 

From  the  Brough  of  Birsa  the  flood  sets  along  shore  for  Costa  ai 
Sacquoy  Heads,  increasing  in  velocity  as  it  approaches   the  West 
Firth.     The  influence  of  the  indraught  through  Eynhallow  Sound 
scarcely  felt  beyond  a  line  joining  Costa  Head  and  the  Reef  of  Quendal 

The  flood  stream  runs  South  along  the  West  coast  of  Westra,  fro 
the  Noup  to  the  point  of  Skea,  and  over  the  Skea  Skerries.  Betwe< 
them  and  Rowsa  the  stream  acquires  great  force,  even  6  knots,  ai 
does  not  turn  for  two  hours  after  high  water  on  the  shore.  Its  chi 
weight  passes  close  round  Kili  Holm,  and  crosses  for  War  Ness,  (tl 
South  Point  of  Eda,)  and  the  Greenholms. 

At  War  Ness  the  tide  stream  runs  7  knots,  and  the  rest  is  quite  in 
passable  during  southerly  gales  and  spring  flood.  At  that  time  tl 
Sound  between  the  Gio  Ness  of  Shapinsha  and  War  Ness  is  in  violei 
commotion,  and  when  bound  to  Stronsa,  a  line  of  breakers  may  som 
times  be  seen  roaring  and  foaming  within  half  a  cable's  length,  whi 
vainly  looking  for  a  gap  or  smooth. 

The  main  stream  from  War  Ness,  joined  by  the  Stream  from  Eda  Soun 
sets  ^>ast  Housholm  Head,  and  clear  of  Auskerry  to  the  open  sea ;  at 
from  the  Greenholms,  past  Shapinsha  and  Deerness,  where  it  is  joint 
by  the  String,  the  usual  name  for  the  direct  run  of  the  stream  from  Ey: 
hallow  Sound  by  Gairsa,  Eiler  Holm,  and  Deerness.  Its  rate  betwec 
Shapinsha  and  Rousholm  is  6  knots,  and  between  the  Mull  of  Deexne 
and  Auskerry  about  4  knots. 

The  tides  in  Weatherness  and  Fara  Ness  Sounds  are  peculiar;  tl 
stream  turns  to  the  eastward  as  soon  as  the  tide  has  ceased  to  fallupc 
the  shore ;  that  is,  the  flood  stream  makes  2^  hours  before  it  does  i 
Westra  Firth.  The  stream  pours  through  the  narrows  of  Weatherae 
and  Fara  Ness  Sounds  at  the  rate  of  4  knots,  and  then  sets  very  weak 
towards  Calf  Sound. 

A  very  weak  stream  runs  south  through  Howan  Sound  during  tl 
flood,  and  it  is  also  weak  on  the  East  side  of  Egilsha ;  for  the  body  of  tl 
stream  goes  transversely  across  the  channel,  and  leaves  comparative. 
still  water  along  Egilsha  and  the  North  side  of  Shapinsha. 

The  flood  stream  from  Costa  Head  and  the  reef  of  Quendale  rui 
towards  Eynhallow,  and  divides  there,  passing  Burgher  and  the  Wa 
Race  at  the  rate  of  7  knots ;  the  streams  unite  when  past  the  island,  bi 
do  not  average  more  than  4  knots  down  Eynhallow  Sound. 

A  very  weak  stream  passes  eastwards  through  Wyre  Sound,  ac 
another  South  of  Wyre  island ;  but  off  Swine  Holm,  where  the  latt« 
stream  unites  with  that  from  the  Westra  Firth,  the  rate  scarcely  equa 
2  knots.  In  the  narrow  channels  among  the  group  of  Holms  bet  we* 
Gairsa  and  Shapinsha,  the  flood  sets  southerly  6  knots. 

The  main  stream  from  Eynhallow  Sound  passes  S.  of  Gairsa  ai 
thence  transversely  to  Stromberry  Heady  and  on  through  Shaping 
Sound.  The  tide  stream  is  narrow  in  its  passage  between  Work  Hej 
and  EUer  Holm,  nor  does  the  Siring  expand  for  some  distance  si* 
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pining  that  place ;  the  rate  at  springs  is  about  3  knots,  and  the  stream 
does  not  turn  till  i£  hours  after  high  water  on  the  shore. 

The  flood-stream  running  through  Hoy  Sound  commences  on  the  jj^  Sound. 
North  Side  at  the  Millstone  Quarry,  4  miles  from  Hoy  Mouth,  and  on 
the  South  from  Hoy  Head;  the  indraught  is  scarcely  felt  5  miles  outside 
the  entrance. 

In  Hoy  Mouth  the  rate  of  the  stream  is  4  knots,  until  it  divides 
upon  Gremsa,  when  the  rate  increases  to  6  knots ;  one  stream  passing 
through  BurwicK  Sound,  the  other  between  Gremsa  and  Stromness.  BurwkkSounJ. 
The  tide  goes  over  the  Skerry  Ness,  and  from  thence  sets  fair  for  the 
Skerries  of  Clestron,  where  it  divides,  one  stream  running  up  and  fill- 
ing the  Bay  of  lrland,  and  at  half  flood  setting  as  a  back-tide  out  of 
Cairston  Road ;  the  other  setting  rather  off  shore  at  first,  and  then 
towards  Houton  Head.  From  Burwick  Sound  the  stream  sets  along  the  jjout0n  Head, 
ibore  of  Hoy  to  Green  Head,  the  rate  being  scarcely  3  knots ;  and 
Gremsa  causes  a  large  arrear  of  slack  water  in  the  middle  of  the  Sound. 
After  passing  Houton  Head,  the  flood  stream  becomes  diffused  in 
Scapa  Flow,  and  is  only  sensible  off  that  point;  its  general  direction  gcapa  ptoW9 
is  towards  Holm  Sound,  and  at  the  Barrel  of  Butter  it  scarcely  runs 
a  knots  at  springs.  On  the  West  side  of  Holm  the  stream  drains 
along  shore  to  Halcrow  Head,  where  it  meets  the  stream  from  the 
Pentland  Firth. 

The  tide  stream  runs  with  greater  velocity  and  turbulence  through  the  Pentland  Firth. 
Pentland  Firth  than  in  any  other  part  of  the  Orkneys ;  so  that  with  a 
strong  gale  and  a  weather  spring-tide  the  sea  is  in  many  places  im- 
passable, and  after  the  wind  has  gone  down,  the  sea  continues  to  break 
with  great  violence  for  some  days,  indeed  in  a  sailing  ship  more  danger 
is  to  be  apprehended  from  a  calm  than  from  a  gale  of  wind.  The  tide 
wave  from  the  Atlantic,  opposed  by  the  West  coast  of  the  Orkneys,  is 
pressed  against  the  shores  of  Caithness,  where  at  Thurso  the  tide  rises 
nearly;  feet  higher  than  at  Stromnes3,  though  the  latter  is  but  20  miles  to 
the  northward.  This  accumulated  mass  of  water  finds  egress  through  the 
Pentland  Firth,  where  the  velocity  of  the  stream  near  the  Little  Skerry 
vas  said  by  Captain  Otter  to  have  acquired  the  rate  of  10  knots. 
At  the  Great  and  Lother  Skerries,  which  resist  a  large  body  of  the  tidal 
stream,  the  water  is  sensibly  higher  by  1  or  2  feet  upon  the  stream 
ode,  and  a  small  rapid  is  formed,  of  little  height  indeed,  but  of  great 
power.  Vessels  that  have  drifted  upon  this  rock,  when  covered  by  the 
tide,  have  been  rolled  over  it,  and  sunk  in  deep  water  on  the  other  side. 

The  establishments  of  the  following  places  in  the  Pentland  Firth  were 
determined  by  Captain  Otter : — 

Establishments. 


Puces. 


ftuno,  Scrabster  Road  - 

JtowiasbyNess 

8ttt*»,  Sooth  Side 

8w«a,  But  Side    -       - 
r^r-WotSide 
™l»nd    Head,    Great 
J«rrj.EartBido 


High 

Water. 

h. 

m. 

8 

28 

zo 

«4 

9 

47 

10 

94 

9 

35 

11 

4 

xo 

53 

9 

3 

Rise  above  the 

mean  level  of 

L.W.  ordinary 

Springs. 


Spring.  Neap. 


ft.    in.    ft.  in. 
13      3       9      6 

8      6  '    6      o 

7660 


Range,  or  Rise 

between 
L.W.  and  H.W. 


At      1     At 
Springs.]  Neaps. 


ft.    in.  ft.    in. 
5      9 


13 
8 

7 


3 
6 

6 


7      9166 


7      9 


4 

4 


o 
o 


Remakes. 


Deduced  from  4  years* 

observations. 
Mean  of  19  comparisons, 

but  very  irregular. 
Mean  of  1a  comparisons 

with  Thurso. 


Mean  of  33  comparisons 
with  Thurso. 


Mean  of  7  comparisons 
with  Thurso. 
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Rate. 


Virtclwn. 


Hoxu  Sound. 


Holm  Sound, 

Water  Sound. 

Cantick  Sound. 

East  side  of 
Hsy. 

Pentland  Fir  tit; 
round  Swona  ; 


from  Widewall. 


Pentland 
Skerries, 


The  directions  as  well  as  tire  velocities  of  the  tidal  -streams 
Pentland  Firtb  vary  with  the  hour  of  the  tide;  and  in  almos 
case  the  flood  takes  a  more  southerly  direction  as  the  tide  growi 
and  the  contrary  with  the  ebb. 

The  flood  stream  comes  South  along  the  shore  of  Hoy,  and  Eai 
the  coast  of  Caithness ;  and  the  indraught  increases  in  approachi 
entrance.  Between  Turn  Ness  and  Dunnet  Head  the  usual 
rate  is  7  knots,  but  as  they  round  the  South  end  of  Swona  and 
end  o!  Stroma,  it  rises  to  9  knots,  and  when  rushing  past  the 
Lother  to  10.  About  i£  hours  after  it  is  high  water  on  the 
the  flood  stream  makes- strong  along  the  coast  of  South  Wal 
curving  to  the  northward  of  Swona,  washes  the  Great  Loth 
passes  to  the  northward  of  the  Pentland  Skerries. 

At  a  later  period  of  the  tide,  the  stream  from  Brims  Ness  goes 
to  the  South  end  of  Swona  and  to  the  Southward  of  the  Pentlanc 
ries;  so  that  after  it  is  half  flood  in  the  stream  (equal  to  high  w 
the  shore),  if  a  ship  is  a  mile  to  the  southward  of  Brims  Ness,  s 
pass  a  mile  to  the  southward  of  Swona,  and  the  same  distance 
southward  of  the  Skerries. 

From  Cantick  Head  the  flood  stream  sets  past  Stangar  Het 
crossing  Hoza  Sound  divides  on  the  Lime  Kiln  ;  one  very  weak 
setting  to  the  southward  along  South  Ronaldsha,  while  the  otln 
about  4  knots  towards  Water  and  Holm  Sounds. 

Through  Holm  Sound  the  rate  of  the  stream  is  6  knots  where  sti 
and  it  turns  at  one  hour  after  it  is  high  water  on  the  shore.  T 
through  Water  Sound  is  4  knots. 

From  Cantick  Head  a  weak  stream  runs  northwards,  filling 
Hope  and  the  bays  on  the  east  side  of  Hoy,  and  finding  outlets  t 
Gutter  and  Weddel  Sounds;  the  rate  at  springs  in  the  narrow  c 
of  these  Sounds  is  2  knots. 

Between  Cantick  Head  and  Swona  the  general  direction  of  the 
is  towards  South  Ronaldsha,  and  southward  between  it  and  ! 
but  it  is  almost  impossible  to  predict  exactly  what  direction  a 
vessel  would  take ;  with  Barth  Head  open  North  of  Swona,  t 
quarter  flood  would  send  her  to  the  northward  of  that  island,  and  1 
the  mid-channel  between  it  and  South  Ronaldsha;  but  the  ha] 
would  probably  press  her  too  close  to  Barth  Head,  and  perl 
the  Great  Lother. 

The  first  of  the  flood  stream  from  Widewall  sets  direct  or 
Head  and  the  Lother,  so  that  in  light  winds  vessels  should  in  a 
pass  as  near  to  the  North  Head  of  Swona  as  possible.  As  a 
rule,  if  a  ship,  having  left  Widewall  with  light  winds  and  flo< 
should  drift  nearer  to  Swona  than  Barth  Head,  she  will  be  li 
clear  the  Lother — if  nearer  to  Barth  Head,  she  will  go  too  close 
rock. 

When  the  flood  stream  first  makes  at  the  north  head  of  S\ 
first  sets  across  the  channel,  but  presently  turns  to  the  southward, 
clear  of  the  Lother,  and  then  to  the  northward  of  the  Pentland  S 
but  after  half  flood  in  the  stream,  equal  to  high  water  on  the  sh 
stream  from  the  north  end  of  Swona  bends  round  to  the  south 
these  islands,  and  consequently,  at  a  certain  period  of  the  ti 
towards  them. 

Between  the  Lother  and  the  Skerries  the  flood  stream  sets  fai 
sea,  about  E.S.E.,  joining  the  main  stream  from  Stronsa  Firth. 

From  the  South  end  of  Swona  the  first  flood  sets  right  on  tr. 
Skerry,  dividing  there,  and  running  7  knots  close  to  the  Nort 
On  the  South  side  the  stream  sets  off  (leaving  a  narrow  eddy  in 
first  towards  the  Little  Skerry,  but  it  gradually  curves  and  goes 
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the  Clette.  A  vessel,  however,  mast  be  very  near  the  Great  Skerry  to 
drift  in  that  direction ;  if  only  half  way  between  the  Great  and  Little 
Skeniet  she  would  infallibly  drive  upon  the  rocks,  where  the  current 
runs  like  a  mill-stream.  It  must  be  observed,  that  the  general  ten- 
dency of  the  flood-stream  is  to  set  clear  to  the  westward  of  the  Skerries, 
tad  that  a  vessel  must  be  very  near  the  opening  between  the  Great 
and  Little  Skerries  before  she  would  feel  its  indraught.  After  half 
tide  in  the  stream,  the  set  of  flood  from  Swona  goes  well  clear  to  the 
southward  of  the  Pentland  Skerries. 

I  cannot  state  with  the  same  personal  confidence  the  direction  of 
the  streams  of  tide  on  the  South  side  of  the  Pentland  Firth,  but  the 
experiments  of  Capt  Otter  show  that  the  flood  stream  from  Dunnet 
Head  and  St  Johns  Point  has  a  tendency  to  pass  to  the  northward 
of  Stroma,  so  that  a  buoy  set  adrift  within  half  a  mile  of  Mey  Bay  Inner  Sound. 
will  not  float  through  Inner  Sound,  but  rather  drift  on  shore  on  the 
west  side  of  Stroma ;  and  from  this  it  would  appear  that  a  vessel  one 
mile  to  the  northward  of  Dunnet  Head,  with  strong  flood,  will  go  well 
dear  to  the  northward  of  Swona. 

The  last  of  the  flood  stream  is  pressed  down  upon  Duncansby  Head,  Duncansby 
where  it  does  not  cease  running  till  4  hours  ebb  on  the  shore ;  for  which  Head- 
reaioD,  when  a  vessel  is  turning  up  from  the  southward,  she  should  rather 
endeavour  to  enter  the  Firth  upon  the  North  side,  when  she  will  usually 
be  able  to  get  as  far  as  B rough  Ness  while  the  flood  is  still  running. 

There  are  large  eddies  under  Stroma  and  Swona  with  the  flood,  Eddies  of 
md  where  they  meet  the  main  stream  little  whirlpools  are  produced,  Swona  and 
which  credulity  has  exaggerated  into  objects  of  importance ;  on  rare  Stroma- 
occasions  they  might  be  dangerous  to  boats. 

It  is  almost  still  water  to  the  eastward  of  the  Skerries  during  flood,  Eddies  0/ 
ud  a  large  eddy  is  formed  between  the  Great  Lother  and  Old  Head,  Ptntland 
commencing  at  half-flood  on  the  shore  ;  it  is  called  Liddel  Eddy,  from  ^^Jf8**!"* 
•  fern  of  that  name  in  South  Ronaldsha.  Llddel  hddy' 

Wherever  the  tide  stream  is  rapid  past  any  point  there  is  always  an 
oddj  on  the  opposite  side,  and  these  eddies  increase  as  the  tide  grows  older, 
tiU  at  last  only  a  narrow  stream  of  the  former  tide  is  left ;  this  may  be 
*eU  witnessed  in  Hoy  Sound,  where  the  flood  stream  is  sometimes 
diaainiihed  by  the  encroaching  ebb  to  20  and  30  feet  in  breadth. 

The  indraught  of  the  ebb  stream  to  the  Pentland  Firth  is  felt  at  a  Ebb  stream, 
considerable  distance  from  the  entrance,  so  that  vessels  leaving  the 
Mull  of  Deerness  in  calm  weather  are  sometimes  drifted  into  the  Pent- 
**Jid  Firth.  From  Copinsha  the  stream  runs  nine  hours  to  the  south- 
ward, from  half  flood  on  the  shore  to  low  water ;  but  its  rate  is  slow, 
Bever  exceeding  2  knots,  except  near  Old  Head,  where  it  runs  four. 

There  is  not  much  danger  to  be  apprehended  from  the  ebb  stream  in  tn  the  Firth. 
U*e  Pentland  Firth  when  it  has  made  strong ;  about  3  hours  after  low 
**ater  on  the  shore,  it  sets  fairly  through  between  Duncansby  Head  and 
"*e  Skerries,  between  Swona  and  Stroma,  and  over  towards  Hoy ;  and  a 
veaaelmust  be  far  within  a  line  joining  Duncansby  Head  and  the  North 
feud  of  Stroma,  to  feci  the  indraught  of  the  Inner  Sound ;  for  a  buoy  Inner  Sound. 
that  has  drifted  through  that  Sound  with  the  flood  stream  will  not 
Return  with  the  ebb. 

Hound  Brough  Ness  the  ebb  pours  with  great  violence,  and  over  the 
tail  of  the  Great  Lother,  where  several  vessels  have  thereby  been  lost.       Great  Lother. 

The  stream  from  the  North  side  of  the  Pentland  Skerry  sets  upon 
Swona,  dividing  upon  the  South  Clette  ;  but  the  last  part  of  the  ebb  will   Swona. 
go  to  the  northward,  between  Barth  Head  and  Swona. 

Pr<Jm  the  North  Head  of  Swona  the  first  ebb  goes  towards  Brims  Ness, 
ti*  last  towards  Switha.     There  is  a  very  large  eddy  under  Swona  Eddy. 
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Eddy  of 
Stroma, 


during  ebb  tide,  which  before  the  tide  is  done  almost  reaches  as  far  ^ 
Cantick  Head. 

The  ebb  stream  sets  fairly  through  the  Firth  from  the  North  end 
Stroma  till  it  meets  the  stream  coming  from  Inner  Sound  and  inclos. 
a  large  eddy ;  at  half  tide  these  united  streams  set  over  toward  Turn  Ne-s 
where  the  last  of  the  ebb  tide  drains,  while  there  is  comparatively  8"*: 
water  on  the  South  side,  between  Dunnet  Head  and  St.  Johns  Point. 

It  does  not  appear  necessary  to  follow  the  course  of  the  ebb  strea. 
throughout  the  Orkneys,  as  in  almost  every  case  it  is  the  reverse  « 
the  flood,  nor  to  enter  into  detail  of  those  phenomena  which  are  con 
mon  to  all  masses  of  water  in  motion,  and  which  any  one,  by  observin 
the  directions  of  the  channels  and  the  apparent  obstructions  of  th 
several  streams,  can  learn  from  the  chart. 


REMARKS  ON  THE  SET  OF  THE  TIDAL  STREAMS  IS 
THE  IRISH  AND  ENGLISH  CHANNELS,  AND  IN  THE 
NORTH  SEA.— By  Rear-Admiral  F.W.  Beechey,  F.R.S. 


The  Common 
Standard/or 
the  turn  of  the 
Streams 


is  High  Water 
at  Dover  and 
Liverpool, 


Off  mouth  of 

English 

Channel, 


South  of  Stilly. 


BristolChannel, 


A  careful  investigation  of  the  tides  in  the  Irish  Channel,  the  English 
Channel,  and  in  the  North  Sea,  has  shown  the  possibility  of  referring 
the  movements  of  the  several  streams  to  a  common  standard,  instead 
of  resorting  to  the  troublesome  process  hitherto  in  use,  of  comparing 
the  motion  of  the  streams  with  the  varying  times  of  high  water  along 
the  coast. 

For  the  entrance  of  the  English  Channel  and  North  Sea  the  time 
of  high  water  at  Dover  may  be  considered  the  standard ;  and  for  the 
whole  of  the  Irish  Channel,  the  time  of  high  water  on  the  shore  at  the 
entrance  of  Liverpool. 

Off  the  mouth  of  the  English  Channel  the  stream,  although  materially 
influenced  by  the  indraft  and  outset  of  the  Channel,  will  be  found  running 
to  the  norOtward  and  eastward,  while  the  water  is  falling  at  Dover ;  and 
to  the  southward  and  westward  while  it  is  rising  at  that  port  The  parti- 
cular direction  given  to  the  stream  in  this  part  of  the  sea,  by  the  meeting 
of  the  Channel  and  of  the  offing  tides,  will  be  shown  in  the  following 
table  (Compartment  I.);  and  it  is  only  necessary  to  mention  here,  that  to 
the  southward  of  the  parallel  of  Scilly,  the  tides  of  the  Channel  and  offing 
blend  together  with  varying  force  and  direction,  and  occasion  the 
stream  to  be  constantly  changing,  and  in  some  places  even  to  mak< 
the  entire  circuit  of  the  compass  in  one  tide,  without  ever  remain10,! 
long  upon  any  one  point.  So  that  any  written  description  of  th*1 
course  is  rendered  almost  impossible,  and  the  table  alone  must  b 
consulted  for  the  direction  at  any  particular  hour.  From  this  revolvin 
motion  of  the  stream,  it  has  been  asserted  that  a  vessel  can  never  ^ 
carried  far  in  any  one  direction  by  the  tide.  Such,  however,  is  0< 
the  case;  for,  although  it  may  be  true  that  while  at  anchor  in  a  p»rt 
cular  spot  the  vessel's  head  will  turn  to  every  point  of  the  compass,  J 
directly  she  is  loose  she  will  be  carried  away  upon  a  rhomb  depend*1 
upon  the  state  of  the  tide  at  Dover. 

From  the  parallel  of  Scilly  to  the  Bristol  Channel  the  stream  is  ma 
regular,  and  while  the  water  is  falling  at  Dover,  will  be  found  setting 
the  northward:  near  the  coast  partaking  of  the  direction  of  the  shore,  ** 
turning  sharply  round  Trevosr  Head  and  Hartland  Point  into  the  Bris* 


IN  THE  IRISH  AND  ENGLISH  CHANNELS,  &c.      121 

Channel ;  and  while  the  water  is  rising  at  Dover,  setting  as  sharply  out 
of  the  Bristol  Channel  and  along  the  land  towards  Scilly. 

By  many  observations,  the  Light  vessel  at  the  Seven  Stones  has  been   Seven  Stones* 
found  to  swing  to  the  northern  tide  7  minutes  after  high  water  at  Dover; 
and  at  Trevose  Head  the  northern  tide  to  make  12  minutes  after  Dover. 
And  as  a  vessel  advances  up  the  Bristol  Channel  the  stream  turns  pro- 
gressively later.    The  tides  of  that  estuary  do  not  follow  the  same  law 
exactly  as  the  tides  of  channels  which  are  open  at  both  extremities.     The 
directions  of  the  stream  in  the  Bristol  Channel  will  be  given  hereafter ; 
at  present  I  wish  to  draw  the  attention  of  the  seamen  to  the  particular 
fact,  that  while  the  stream  from  Scilly  is  setting  to  the  northward  the 
stream  from  the  Irish  Channel  will  be  found  setting  to  the  southward,  and  Meeting  of  the 
that  these  streams  meet  off  the  entrance  of  the  Bristol  Channel  in  about  ^^  in 
the  parallel  of  5i0,oo  where  both  turn  into  that  channel.     As  a  general  ' 

rule,  in  all  the  space  eastward  of  a  direct  line  joining  Scilly  and  the  Streams  between 
Tuskar,  the  stream  will  be  found  running  to  the  eastward  towards  the  Scilly  ami 
Bristol  Channel,  while  the  water  is  falling  at  Dover  and  Liverpool,  and  Tuskar» 
rice  versd,  setting  to  the  north-east  on  the  southern  side  of  the  Channel 
and  to  the  south-east  on  the  northern  side.      Such  is  the  general  set  of 
the  stream  in  this  part  of  the  sea,  which  I  have  given  in  general  terms 
to  show  that  to  the  eastward  of  the  line  above  mentioned  a  strong  indraft 
towards  the  Bristol  Channel  will  always  be  experienced  while  the  water  qo-  5  coast  0^ 
i* falling  at  Liverpool,  and  vice  versa.     To  the  westward  of  this  line  the  Ireland. 
tides  appear  to  be  slack  ;  but  we  are  in  want  of  further  observations  in 
all  this  part  before  any  particulars  can  be  entered  into.     Towards  Cape 
Clear  the  northern  stream  from  Scilly  seems  to  join  the  southern  and 
western  streams  from  the  Irish  Channel,  and  both  pass  to  the  north-west 
round  Cape  Clear,  and  vice  versd. 

At  the  Smalls  Lighthouse  it  is  slack  water  5   minutes  before  high   Off  the  Smalls. 
water  at  the  entrance  of  Liverpool;  the  stream  sets  past  the  rock 
in  a  S.  by  W.  4  W.  direction  while  the  water  is  falling  at  Liverpool, 
»nd  N.  by  E.  J  E.  while  it  is  rising  there,  veering  to  N.  by  E.  during 
the  two  last  hours  of  the  tide.     The  strength  of  the  tide  is  sensibly  felt 
hereabout  and  all  the  way  from  the  Smalls  to  Pembroke,  running  up- 
wards of  3&  or  4  knots  at  the  height  of  the  springs.     To  the  southward 
of  the  Smalls  the  stream  sweeps  round  in  a  broad  curve  to  the  S.E.,  and 
enters  the  Bristol  Channel  while  the  water  is  falling  at  Liverpool  and 
*iceversd>  as  before  stated.     The  entrance  of  Liverpool  is  properly  the 
standard  to  which   the  turn  of  the  stream  in  these  pages  is  referred, 
*nd  wherever  a  reference  is  made  to  that  place  it  must  be  understood  as 
being  18  minutes  earlier  than  the  time  of  high  water  at  St.  Georges 
fter,  to  which  the  tide  tables  are  adapted. 

On  the  Irish  side,  at  the  Saltees  Lightship,  for  instance,  the  water  Off  the  Saltees. 
**  slack  22  minutes  before  it  is  high  water  at  Liverpool  entrance.  The 
•^feain.  seta  W.S.W.  from  a  quarter  of  an  hour  before  high  water  at 
Liverpool  entrance  to  i£  hours  after,  and  then  W.N.W.  to  low  water. 
The  flood  or  rising  tide  at  Liverpool  sets  past  the  Saltees  for  the 
***tt  3  hours  E.  by  S.,  then  E.S.E.  for  the  2  next  hours,  and  S.E.  by  E. 
fox  the  last  hour,  when  the  tide  slacks,  as  before,  22  minutes  before  high 
'to'ater  at  Liverpool  entrance. 

From  the  Saltees  Lightvessel  to  the  Tuskar  the  stream  sets  along  Off  Carnsort 
the  land,  but  towards  Carnsore  Point  begins  to  tend  to  the  northward  on  Point. 
the  flood,  and  finally  sets  sharply  round  that  point  into  the  Irish  Channel, 
and  moat  be  carefully  watched  by  vessels  in  this  situation. 
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SECTION  I. 

The  Tidal  Streams  op  the  Irish  Channel,  with  1 
showing  their  course  and  bate  when  at  their  gr1 
Strength. 

^vH^vT*  *N  *^e  fr*8*1  Channel,  as  before  observed,  experiments  have  show 
of  Liverpool  notwithstanding  the  variety  of  times  or  high  water  throughout  the 
and  Morecambe  ne^>  *ne  *urn  °f  tne  stream  over  all  that  part  which  may  be  cal 
Bay.  fair  navigable  portion  of  the  Channel  is  nearly  simultaneous ;  tl 

northern  and  southern  streams  in  both  Channels  commence  and 
all  parts  (practically  speaking)  at  nearly  the  same  time ;  and  tl 
time  happens  to  correspond  nearly  with  the  time  of  high  and  low  w 
the  shore  at  tJie  entrance  of  Liverpool  and  of  Morecambe  Bay,4 
remarkable  as  being  the  point  where  the  opposite  tides  coming 
the  extremities  of  Ireland  terminate.  So  that  it  is  necessary 
know  the  times  of  high  and  low  water  at  either  of  these  pla 
determine  the  hour  when  the  stream  of  either  tide  will  commence 
tninate  in  any  part  of  the  Channel.  For  this  purpose  the  Li1 
tide-table  may  be  used,  subtracting  18  minutes  from  the  time 
given,  in  consequence  of  the  high  water  at  St  Georges  Pier  beii 
than  the  point  which  is  considered  as  the  head  of  the  tide,  and 
will  be  found  fully  explained  at  page  125. 

Streams  enter  The  tide  from  the  Atlantic  enters  the  Irish  Channel  by  two  ch 

Ireland     °^      of  which  Carnsore  Point>  the  S-E-  Point  of  Ireland,  and  St 

Head,  the  S.W.  point  of  Wales,  are  the  limits  of  the  southern  ou 

Rathlin  and  the  Mull  of  Cantyre  the  boundaries  of  the  northern. 

Southern  The  central  portion  of  the  stream  of  flood   or  ingoing  strean 

streams  from  nearly  in  a  line  from  a  point  midway  between  the  Tuskar  and  the  E 
^  of  Man        to  a  Pos^on  *6  m^es  due  west  of  Holyhead ;  beyond  which  it  be 

expand  eastward  and  westward  ;  but  its  main  body  preserves  its  di 
straight  forward  towards  the  Calf  of  Man,  which  it  passes  to  tl 
ward  with  increased  velocity  as  far  as  Langness  Point,  and  th< 
more  moderate  rate  on  towards  Maughold  Head.  Here  it  is  a 
by  the  flood  or  southern  stream  from  the  North  Channel  coming 
the  Point  of  Ayr,  and  is  first  turned  round  to  the  eastward  by 
then  goes  on  with  it  at  an  easy  rate  direct  for  Morecambe  Baj 
changing  its  direction  nearly  eight  points. 

Eastern  Branch       The  outer  portions  of  the  stream  are  necessarily  deflected  fin 

titoCar'Tan*  course  of  the  8reat  body  of  the  water  bv  the  impediments  of  bs 
lQay  a    ^         the  Irish  side  of  the  Channel,  and  by  the  tortuous  form  of  the  cc 

the  Welsh.     The  eastern  portion  passing  Linney  Head,  rushes  wit 

rapidity  between  the  Smalls,  Grassholm,  and  Milford  Haven  towa 

Bishops,  which  it  passes  at  a  rate  of  between  4  and  5  knots ;  sets  \ 

round  those  rocks  in  an  E.N.E.  direction  right  over  the  Bass  Bai 

into  Cardigan  Bay ;  makes  the  circuit  of  that  Bay,  and  sets  ou 

towards  Bardsey,  at  the  other  extremity  of  it;  then  sweeping 

N.  by  W.  past  the  island  and  through  the  Sound,  it  gradually  ta 

course  of  the  shore,  round  Caernarvon  Bay,  filling  the  Menai 

as  far  as  Bangor ;  but  the  stream  still  continuing  outside  towai 

South  Stack,  which  it  rounds,  setting  towards  the  Skerries  at  a 

upwards  of  4  knots;  and,  finally,  turns  sharp  round  those  ro< 


*  The  entrances  of  Liverpool  and  of  Morecambe  Bay  are,  as  before  att 
inutes  earlier  in  their  times  of  high  water,  than  those  given  for  Liverpool  in  1 


minutes 
tables. 
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xrf  and  Morecambe  Bay ;  completing  in  its  way  the  high  water 
rfeoai,  and  filling  the  Dee,  the  Mersey,  and  the  Ribble. 

western  portion  of  the  stream,  after  passing  the  Saltees,  runs  nearly  WesternBranch 
lirection  of  the  Tuskar,  sets  sharply  round  it,  and  then  takes  a  sets  over  the 
N.  direction,  setting  fairly  along  the  coast,  but  over  the  banks  Irish  banks. 
the  shore/  so  that  vessels  tacking  bear  the  inner  edge  of  the  sands 
flood,  and  on  the  outer  edge  on  the  ebb,  have'been  carried  upon 
d  lost,  especially  upon  the  Arklow  and  Codling  Banks.    Abreast  off  ArM0W  no 
Axklow  is  situated  that  remarkable  spot  in  the  -  Irish  Channel,  rise  or  fall. ' 
be  tide  scarcely  either  rises  or  falls.      The  stream  notwithstand- 
ing past  it  at  the  rate  of  4  knots  at  the  springs,  and  reaches  the 
of  YVicklow  Head.    Here  it  encounters  an  extensive  projection 
Codling  bank  ;  and  while  the  outer  portion  takes  the  circuit  of  Codling  Bank. 
k,  the  inner  stream  sweeps  over  it,  occasioning  an  over  fall  and 
ippling  all  round  the  edge,  by  which  the  bank  may  generally  be 
ed.     Beyond  this  point  the  streams  unite  and  flow  on  towards 
and  Lambay,  growing  gradually  weaker  as  they  proceed,  until 
imately  expend  themselves  in  a  large  space  of  still  water  situated   Stream  ends  off 

the  Isle  of  Man  and  Carlingford.    There  we  have  not  been  ^JJ^S^ 
detect  any  stream;  for  there  another  remarkable  phenomenon 
-the  water  rising  and  falling  without  having  any  perceptible 

This  space  of  still  water  is  marked  by  a  bottom  of  blue  mud. 
the  course  of  the  flowing  water  of  the  Southern  Channel. 

1  North  Channel  the  stream  enters  between  the  Mull  of  Cantyre  Northern 
hlin  Island  simultaneously  with  tfiat  passing  the  Tuskar  into  the  Stream  from 
n  Channel,  but  flows  in  the  contrary  direction.     It  runs  at  the  fSf*Vin  t0  the 
3  knots  at  the  springs,  increasing  to  5  knots  near  the  Mull,  and      ^  e* 
it  Tor  Point  on  the  opposite  side  of  the  channel.     The  eastern 

of  this  stream  turns  round  the  Mull  towards  Ailsa  and  the 
1  portion  passing  round  Sanda  up  Kilbrennen  Sound  and  Loch 
The  main  body  sweeps  to  the  S.  by  £.,  taking  nearly  the  general 
n  of  the  Channel,  but  pressing  more  heavily  on  the  Wigtonshire 
off  which  it  has  scooped  out  a  remarkable  ditch,  upwards  of 
1  long  by  about  a  mile  only  in  breadth,  in  which  the  depth  is  from 
30  fathoms  greater  than  that  of  the  general  level  of  the  bottom 
•  Near  the  Mull  of  Galloway  the  stream  increases  in  velocity 
lots ;  the  eastern  portion  turns  sharply  round  the   promontory 

the  Sol  way,  and  splits  off  St.  Bees  Head,  one  portion  running 
Solway,  and  the  other  towards  Morecambe  Bay. 

central  portion  midway  between  the  Mull  of  Galloway  and  the  Central  portion 
id  Island  presses  on  towards  the  northern  half  of  the  Isle  of  of  this  stream 
nd  while  one  portion  of  it  flows  towards  the  Point  of  Ayr,  the  sct* to  *8JeJlf 
akes  for  Contrary  Head,  and  is  there  turned  back  to  the  N.E.  at  %%^a,     * 
ingle  nearly  to  its  early  course.     Passing  Jurby  Point,  it  re-unites  cam  e      J' 
e  other   portion  of  the    stream  and  they  jointly  rush   with  a 
of  from  4  to  5  knots  round  the  Point  of  Ayr,  and  directly 
ill  the  banks  lying  off  there,  and  catching  up  the  stream  from 
;h  channel  off  Maughold  Head,  they  hurry  on  together  towards 
»at  point  of  union,  Morecambe  Bay.     This  bay,  the  grand  re- 
\  of  the  streams  from  both  Channels,  is  notorious  for  its  huge 
>f  sand,  and  also  remarkable  for  a  deep  channel  scoured  out  by 
am,  and  known  as  the  Lune  Deep,  which  is  the  great  beacon  to  Lune  Deep. 
els  bound  to  that  place. 

lave  now  only  to  speak  of  the  western  limit  of  the  stream,  which  Western  branch 

t  off  Tor  Point  running  at  a  rate  of  4  knots  off  the  pitch  of  the  ofN.  stream  to 

Hence  it  strikes  directly  towards  the  Maidens,  boiling  over  the  ^»«fc*«  «*<* 

nder  and  Russel  Rocks,  and  other  reels  in  the  vicinity  of  that  BevQit 
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dangerous  group ;  and  takes  tbe  direction  of  the  coast  again  fro 
Island  to  Black  Head,  at  the  entrance  of  the  Lough  of  Belfast, 
fills. 

Belfast  Lough.       The  portion  of  the  stream  which  sets  into  Belfast  Lough 

Grey  Point ;  one  portion  flowing  up  towards  Garmoyle,  while  t 
bends  back  along  the  shore  of  Bangor,  Groomsport,  and  Orl 
blends  with  the  general  stream  which  has  come  on  from  the  Mai 
Blackhead  in  nearly  a  straight  line,  and  passes  with  it  thrc 
sounds  of  the  Copeland  Islands.  Hence  it  proceeds  along  tl 
brushes  the  South  Rock,  and  runs  on  towards  St.  Johns  F 
which  the  stream,  like  that  coming  from  the  southward,  expends 
the  large  space  of  still  water,  which  remains  almost  und 
although  pressed  upon  by  streams  from  various  quarters. 

Such  is  a  general  description  of  the  streams  in  tbe  Irish 
which  arc  produced  by  the  flowing  of  the  water,  or  which,  for 
pose  of  distinction,  we  may  designate  the  ingoing  streams. 

The  ebbing  or   outgoing  streams  do    not   materially  differ 
reverse  of  those,  except  that  in  the  southern  channel  they  pre 
more  over  towards  the  Irish  coast. 


Ingoing 
Streams. 


Outgoing 
Streams. 


Limits  of  the 
above  Streams. 


These  observations  do  not,  however,  extend  beyond  the  poin 
the  Channels  begin  to  open  out,  that  is,  beyond  a  line  joining 
and  the  Mull  of  Canty  re  on  the  North,  and  the  Sal  tees  and  Pero 
the  South.  Outside  of  these  limits,  the  waters  diverge  right  ; 
that  on  the  north  joining  the  stream  from  Jura,  and  turning  sha 
Rathlin  ;  that  on  the  south,  speaking  now  of  the  outgoing  strean 
past  St.  Davids  Head  into  the  Bristol  Channel  on  one  side,  am 
other  rounds  the  Tuskar,  and  passes  on  to  Waterford. 
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Table  showing  the  Magnetic  Direction  and  Rate  (at  Springs) 
of  the  Tidal  Streams  in  the  Irish  Channel. 

la  the  following  Table,  the  direction  of  the  stream  as  it  runs  at  the  Expianation9 
middle  of  the  tide  or  at  its  greatest  strength,  is  given  at  four  places  upon 
fines  connecting  well  known  headlands,  viz.,  at  j  miles  from  the  shore, 
on  each  aide  of  the  channel,  and  at  a  third  of  the  distance  across  the 
channel  from  each  of  those  headlands.  The  names  of  the  places  will 
be  found  in  the  marginal  columns ;  and  in  the  adjacent  column,  a  brief 
description  of  the  course  of  the  streams  in  the  immediate  vicinity  of  each 
headland.  The  western  part  of  the  stream  will  be  found  on  the  left- 
hand  page,  and  the  eastern  half  on  the  right-hand  page. 

To  use  the  table,  take  the  line  nearest  to  your  position,  and  at  the 

distance  across  the  Channel  which  answers  best  to  your  distance  from 

the  land,  take  out  the  direction  of  the  stream  from  its  column ;  or  if 

Che  place  of  the  ship  falls  between  two  divisions,  take  the  mean  of  the 

two  directions  given  in  the  columns  for  the  direction  of  the  stream  at 

thai  time.    To  know  when   the   stream   will   turn,  look  in   the  Tide 

Tables  for  the  time  of  high  water  at  Liverpool,  for  the  day,  and  about 

1$  minutes  after  that  time  the  stream  will  begin  to  set  out  in  both 

the  North  and  the  South  Channels,  and  will  run  in  that  direction  until 

about  4j  minutes  before  low  water,  when  the  general  slack  water  begins. 

The  slack  water  in  the  offing  is  usually  spread  over  an  interval  of  an 

hour— from  the  cessation  of  one  stream  to  the  beginning  of  the  next 

r«  tl,pcp  toWpo  J" F  8tands  i°* find  or  rising  tide  at  Liverpool. 
in  tnese  tames  ^  £  gtands  for  M  0TfalUng  tide  at  Liverpool. 

As  a  rough  general  rule,  in  the  fair  way  of  the  Channel  a  vessel  will 
be  carried  9  miles  by  the  stream  in  a  whole  tide  at  springs,  and  at  neaps 
about  6  miles ;  but  near  to  the  land  on  either  side,  or  to  the  banks, 
the  rate  of  the  stream  greatly  increases. 

The  rates  given  in  the  table  which  follows  are  at  spring  tides ;  and  in 
order  to  adapt  them  to  neaps,  one  third  may  be  subtracted  from  them. 
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Table  showing  the  Direction  and  Rate  (at  Sprta 


Position. 


Remarks  on  tho 
Tides  near  tho  Land. 


Magnetic  Direc 


From 


5  Miles. 


i  over. 


On  a  line  join- 
ing theTuskar 
and  St.Davids 
Head. 


On  a  line  join- 
ing theArklow 
LightShip  and 
Bardseylsland. 


On  a  line  join- 
ing the  Kish 
LightShip  and 
Holyhead. 


The  stream-  curveswith  the 
land  and  slacks  in  shore 
i  i  hours  before  the  offing, 
and  inside  the  Long  Bank 
i\  hours  before  Liverpool, 
the  stream  settingover  the 
bankN.  byW.&S.  W. 

Near  the  Arklow  bank  the 
stream  slacks  half  an 
hour  before  it  does  in 
the  offing,  and  inside  the 
Banks  generally  an  hour 
and  upwards  before  the 
offing. 

The  stream  slacks  at  the 
Kish  upwards  of  half  an 
hour  before  the  offing, 
and  then  bends  inwards, 
towards  the  bay,  setting 
oyer  the  Kish  bank ;  fur- 
ther in  shore  it  turns  i£ 
hours  before  the  offing, 
and  2  hours  close  in  shore. 


Tuskar 


N.E.*E. 
S.W.  *  W. 


Rate. 
3 


Arklow 
Light  Ship. 


Kish  Light 
Ship. 


N.E.  j  N. 
S.S.W.JW. 


N.byRJE. 
S.S.W. 


3-6 
3-6 


3'0 

2 


N.&byE. 
S.W.byW. 


Rate 


N.E.  i  N. 
S.W.  |  S. 


3i 

3i 


N.byE.}E. 
S.S.W.  i  W. 


2] 


In  approaching  Holyhead  be  guarded  against  the  tides  which  run  very  stror 
near  the  Headlands. 

At  7  miles  off  the  South  Stack  the  stream  runs  2^  knots  at  springs. 

At  5  miles  ditto  ditto  3  to  3 -J  knots  at  springs. 

At  2  miles  ditto  ditto  5  knots  at  springs. 

The  neaps  run  about  two  thirds  of  these  rates.  In  the  channel  the  direction  < 
the  flood  is  about  N.E.  by  N.,  and  near  the  Stack  N.E.  or  N.E.£  E.  towards  tl 
Skerries.  Off  the  Skerries,  that  is,  outside  them,  the  flood  turns  more  easterl 
or  runs  E.N.E.,  and  to  the  northward  of  the  Skerries  due  east,  or  E.  \  N. 

Off  the  South  Stack  there  is  a  race  occasioned  by  the  meeting  of  the  tides,  bi 
increased  by  some  uneven  rocky  ground  off  the  Stack.     It  begins  about   tl 


Position. 


On  a  line  join- 
ing the  Calf 
of  Man  and 
die  Skerries. 


On  a  line  join- 
ing Rockabill 
and  the  Calf 
of  Man. 


Remarks  on  the 
Tides  near  the  Land. 


The  flood  stream  meets 
the  northern  stream  close 
to  the  Calf;  and  both  run 
along  the  land  to  the 
eastward. 


Magnetic  Dix 


From 


Calf  of  Man. 


5  Miles. 


E.  iS. 
W.byN.  *N. 


Rate. 


I'O 

•J 


J  over. 


E.*N. 
W.  *S. 


Rat 
H 


N.E. 
abyW.fW. 


From   Rockabill    to   the     Rockabill  -        N.  }  E. 
northward  the  stream  sets  S.  }  W. 

fair,  taking  nearly  the 
direction  of  the  coast,  and  passes  on  to  St  Johns  Point,  when  it  encounters 
the  stream  from  the  North  Channel;  near  here  the  stream  turns  to  the 
westward,  and  bends  in  taking  the  curve  of  Dundrum  Bay,  which  must  be 
guarded  against 
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of  to  Tidal  Streams  in  the  Irish  Channel. 


«f  the  Stream. 


loYer. 


5  Miles. 


From 


Remarks  on  the 
Tides  near  the  Land. 


Position. 


F    N.E.JE. 

e;  aw.jw. 


Rate.)  (Rate.!  ! 

i£  !    N.E.  i  E.     |3^to   St.  Davids     :  The    stream  carves   with 

4        Head.  j    the  land,  and  the  flood 

4  sets  sharply  into  Cardi- 

gan Bay,  sweeping  more 
and  more  in  as  yon  near  the  land.  There  is  consequently  an  in- draught 
into  this  bay  on  both  ebb  and  flood. 


*i 


aw.  i  w. 


N.N.E. }  E. 
E!  8-W.byS. 


3i 
3 


N.NJL 
&S.W. 


3     !  Bardsey 
i\  !      Island. 


The  stream  curves  sharply 
round  Bardsey,  and  slacks 
ih.  20m.  in  the  Bardsey 
Sound  before  it  does  in  the  offing ;  the  flood  setting  strong  into  Caernar- 
von, and  the  ebb  strong  into  Cardigan  Bay,  and  vice  versa. 


N.NJS.  i  E.  j  2$    N.  by  E.  $  E.   3$     Holyhead  -     In     passing    Caernarvon 
B;    aw.  i  a     I  ai       aW.  i  S.    '  3     j  :    Bay   the    stream  curves 

!        i  with  the  bay  more  and 

more  as  you  near  the  bight,  setting  into  the  bay  on  one  side  and  out  at 
the  other  end,  near  Holyhead  Bay;  the  stream  sets  directly  for  the 
Skerries,  sweeping  into  Holyhead  Bay  when  inside  a  line,  joining  the 
North  Stack  and  Skerries,  and  in  the  centre  of  the  bay  splits,  one  part 
setting  sharply  over  the  Platters  and  round  Carmel  Head,  the  other 
running  for  the  Fenwick  Rock  and  Penryn. 


On  a  line  join- 
ing St  Davids 
Head  and  the 
Tuskar. 


On  a  line  join- 
ing Bardsey 
Island  and  the 
Arklow  Light 
Ship. 


On  a  line  join- 
ing Holyhead 
and  Kish  Light 
Ship. 


first  quarter  ebb  and  flood,  at  first  close  in  with  the  shore,  and  gradually  increases 
in  strength,  extending  to  seaward  in  a  direction  between  N.  W.  and  W.  S.  W.  from 
the  lighthouse,  according  to  time  of  tide ;  about  the  last  quarter  tide  it  begins  to 
subside.  With  strong  winds  blowing  against  the  tide,  the  race  is  heavy,  especially 
about  half  tide,  and  even  dangerous  at  that  time  to  small  deep  laden  vessels,  so 
that  they  should  either  go  outside  altogether  or  pass  between  it  and  the  Stack 
(close  to  the  latter).  North  and  N.W.  winds  occasion  the  heaviest  seas;  at  a 
distance  of  2  miles  from  the  Stack  the  race  is  no  longer  felt,  and  by  keeping  the 
Skerries  to  the  eastward  of  N.E.  by  E.  \  E.  a  vessel  will  pass  outside  of  it  Off 
the  North  Stack  also  there  is  a  race  after  half  tide,  and  although  not  dangerous  at 
any  time,  it  had  better  be  kept  clear  of  in  heavy  weather,  as  the  seas  break 
short. 


of  the  Stream. 


lover. 


5  Miles. 


Prom 


Remarks  on  the 
Tides  near  the  Land. 


Position. 


F 
E 


Rate,! 
E.  i  N.         a     I      E.|N. 
W.byS.iS. !  if       W.byS. 


Rate. 
3 
3 


Skerry 
Lighthouse. 


From  the  Skerries  the 
stream  sweeps  over  the 
Coal  Rock,  and  runs  on 
thence  to  Lynns  and  Liverpool  in  nearly  a  direct  line ;  but  at  10  miles  off 
shore  it  takes  a  more  northerly  direction,  and  strikes  off  for  the  Kibble 
and  Morecambe  Bay ;  near  Lynus  it  curves  to  the  southward,  and  runs 
for  Priestholm  and  Great  Orme  Head ;  at  half  tide  the  stream  slacks  in 
Bed  Bay,  and  turns  to  the  northward,  and  off  Lynus  meets  the  true  tide, 
and  forms  a  race. 

I  I 

E.  by  N.       i\  S.E.byE.  JE.    2      Calf  of  Man     Near  the  Cal$  and  to  the 

W.  by  a  i  S.    i±    N.N.W.  i  W.   1 J  northward,  the  flood  sets 

to  the  southward,  and  the 

ebb  to  the  northward 5  between  the  Calf  and  Rockabill  the  stream  is  very 

slack,  being  scarcely  perceptible  midway. 


On  a  line  join- 
ing the  Sker- 
ries and  the 
Calf  of  Man. 


On  a  line  join- 
ing the  Calf 
of  Man  and 
Rockabill. 


TIDAL  STREAMS 
Table  showing  the  Direction  and  Rate  (at  Sfbihoi) 


;.  Mil.s. 


»o»B 


On  a  line  join- 
ing Calf  of  Stan 
and  Wnlney 
Island. 

On  a  line  join- 
ing St  Johns 
Point  and  Pee! 
(Isle  of  Man). 


On  a  line  join- 
ing Peel  and 
Mull  of  Gallo- 


Near  the  Calf,  and  east-  Calf  of  Man  E.  4  N.  jil  E.  i  N.  *  IF 
ward  to  Laugness  Point,  '  I      W.  J  N.      NJ         W.  j  S.         a      E 

the  stream   runs  strong, 

and  near  the  land  bends  lo  tin?  northward,  and  passes  Douglass  Head  on  to  Jlaug- 
hold  Head,  where  it  is  turned  lo  tlii.-  East  ami  ^.E.  !.y  ike  northern  stream. 

.from  tho  north  J  St.  Johns       ls.w.byw.iw.1  ti  1    S.W.  i  W.    I  e>l  |p 
«thi      PoulL  K.E.  JE.    U       N.E.JN.      DminE 

land  tii.- strewn  runs  i  knot*  i  |         ! 

■■it  ~[n-iiit...  I iut  ii'  n  ilisMru-"  tin -T-- ■  '•■  ■"=■  ---■  .■  ■  -. -1-.  niiy  I  >■:■■.  i  nTt!n-  unuit]i  of  I.raiili  Stranpcford. 
■  ■n  :■  -■■Lirh  l"'.'iiiiii.'.  tli.-  ,.n;.i.'t  mil  I  ■■  l'.-!i.  ;ii  ti  .li.v.n.-.-  ill'  ;',  mill's,  9w«'|jiug  in  ■  curve  to 
I  lie  y.K.  wild  Hi.-  .ill.,  jiiiii  in  Hi-  s.W.  nidi  ilir  i  ir,  i  .,f  ii|1:  ii..-ji1,  fonninn  a  race :  tho  outsit 
continues  to  run  a  hours  nflirlow  water. 

B|S. 

W.JN.         ii       W.by  N.         ij  |E 


.d  Mjuth  i-hiumels  m 


Magnetic  Direction 


5  Mil,-.. 


Half. 


ing  the  Point 
of  Ayr  and 
Burrow  Head, 


On  a  line  join- 
ing the  Point 
of  Ayr  and  St. 
Bees  Head. 


Near  the  Point  of  Ayr,  in 
aN.N.W.  direction,  there 
is   usually  a   race,  espe- 
dally  on  the  ebb:  it  takes  place  upon  a  bank,  which,  although  shallower  than 
the  parts  about  it,  is  not  dangerous. 


Point  of  Ayr 


On  the  line  joining  Point  of  Ayr  and  St.  Bees  Head  are  situated  the  White- 
stone  and  King  William  Banks,  which  are  very  dangerous.  The  tide  sets  imme- 
diately over  them,  S.  by  E.  £  E.,  at  a  rapid  rate,  and  ought  to  be  carefully 
guarded  against. 

The  stream  sets  round  the  Point  of  Ayr  into  Ramsey  Bay  about  the  time  of 
low  water  at  Liverpool,  and  sweeps  over  the  Bahama  Bank,  and  from    thence 


Magnetic  Direction 


|            *ovBr. 

1 

S.  by  E.  j  E. 
N.byW.f  W. 

Eatc.1 

On  a  line  join  ing 
Copelandislnud 
andMullofGal- 


Magnetic  Direction  and  Rate  of  the 

After  High  Water  it  Liverpool. 

1  Hour. 

1  Hoars. 

jHonra. 

4H*,™. 

i  Hours. 

eHoon 

Oon-e. 

Koto 

Osnna, 

Rate. 

Course. 

Bate. 

COUK* 

Bate 

Course. 

Bate. 

Coots*. 

N.JE. 

North 

N-hyW-JW. 

N.W.byN. 

N.W.£N. 

aw. 
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riDAL  Stexams  in  the  Irish  Channel — continued. 


5  Miles. 


From 


Remarks  on  the 
Tides  near  the  Land. 


Position. 


jrN.JN. 


|E. 


i* 


S.E.  iS. 
N.W.  i  W. 


N.  byW. 


Bate. 

a 
a 


Walney 
Island. 


Feel 


The  stream  sets  sharply 
round  Walney  Island  into 
Morecambe  Bay. 


To  the  N.W-  of  Peel  the 
stream  divides;  one  part 
runs  towards  the  Calf, 
the  other  turns  to  the  N.E.,  passes  Contrary  Head,  so  called  from  the 
aet  of  the  tides  off  it,  and  runs  with  an  increasing  rate  along  the  land  to 
•furby,  and  thence  to  the  Point  of  Ayr. 


yMS. 


E.byS.  iS. 
k.w.  by  w.  4  w. 


3*o 
3i 


Mull  of  Gal- 


loway. 


Off  the  Mull  of  Galloway  the 

stream  attains  its  greatest 

strength,   and  occasions  a 

race  off  the  head ;  but  there 

is  usually  a  slack  very  close 

» above,  of  which  steamers  who  are  acquainted  take  advantage.   Between  the  Mull  and 

>w  Head  the  stream  bends  to  the  northward,  and  Anally  takes  the  curve  of  tho  bay  of 

ad  ting  sharply  into  the  bay  round  the  Mull,  and  out  round  Burrow  Head. 


On  a  line  join- 
ing Walney 
Island  and  the 
Calf  of  Man. 

On  a  line  joining 
Peel  and  St. 
Johns  Point 


On  a  line  join- 
ing Mull  of 
Galloway  and 
Peel  (Isle  of 
Man). 


5  Miles. 


Prom 


Remarks  on  tho  Tides  near  the  Land. 


Position. 


r.byN. 


ts. 

N.W. 


Bate. 

4 
4 


BurrowHead 


StBeesHead 


Between  King  William  Bank  and  St  Bees 
Head  the  stream  is  slack,  but  near  St  Bees 
begins  to  run,  one  part  passing  up  the  Solway, 
the  other  going  on  towards  Walney. 


On  a  line  join- 
ing Burrow 
HeadandPoint 
of  Ayr. 


On  a  line  join- 
ing  St  Bees 
HeadandPoint 
of  Ayr. 


see  on  to  Maughold  Head,  where  it  meets  with  the  tide  from  the  southern 
inneL  At  half  flood  the  stream  at  the  Bahama  runs  towards  Ramsay,  and  then 
as  to  the  north-west  the  rest  of  the  tide.*  A  few  miles  westward  of  this  spot, 
Latitude  540  18'  N.  and  longitude  40  W.,  the  streams  from  the  Calf  of  Man, 
1  that  which  had  passed  over  the  Whitestone  Bank,  meet  and  thence  run 
ectly  for  Walney  Island. 


tram. 

Remarks  on  the  Tides  near  the  Land. 

Position. 

ftlfika.           |        From 

S.EL  ,E 
byW.JW. 

Bate. 

!     3 
3 

Mull  of  Gal- 
loway. 

* 

•                           •                                m                               m                               m                               • 

On  a  line  joining 
Mull  of  Gallo- 
way and  Cope- 
land  Island. 

ml  the  Bahama  Light  Vessel. 


Before  High  Water  at  Liverpool. 

Hours. 

4  Hours. 

3  Hours. 

a  Hours. 

1  Hour. 

one.       iBato, 

Course. 

Bate. 

Course. 

Bate 

Course. 

Rate. 

Course, 

Bate. 

iw- 

a*w 

aw.  4  S. 

N.W.  i  W. 

N.byE. 

*  Set  Bahama  Light  Vessel. 


180 


TIDAL  STREAMS 


Table  showing  the  Direction  and  Rate  (at  8m*om) 


Copeland  Islands  and  Lough  of  Belfast. 

The  main  body  of  the  stream,  ebb  and  flood,  crosses  the  entrance  of  this  Lough  in 
a  carve  from  the  Copeland  Islands  to  Blackhead,  and  near  the  islands  gain  8 
strength  of  5  knots ;  this  curve  bends  more  and  more  in  until  it  stretches  from 
Whitehead  to  Grey  Point,  when  it  divides,  one  part  of  the  flood  running  up  to 
Garmoyle,  the  other  bending  back  and  running  towards  Orlock,  and  near  that 
place  will  carry  a  vessel  upon  the  Briggs  if  not  guarded  against. 

The  first  of  the  flood  sets  through  the  Copeland  Sound  and  between  the  islands 
at  a  rapid  rate,  and  care  must  be  taken  not  to  be  swept  into  the  intricate  passage 
between  the  Copeland  Islands.  At  half  tide  all  the  inshore  part  of  the  tide  within 
i£  miles  of  the  coast  south  of  the  Copelands  slacks,  and  shortly  turns  to  the  ] 
northward  and  runs  for  3  hours,  whilst  the  stream  in  the  offing  is  still  going 
to  the  southward ;  so  that  from  Bally ferris  Point  to  Foreland  Point,  quite  dose 
i'  n,  the  stream  runs  9  hours  to  the  northward  and  only  3  to  the  southward. 


1 


Position. 


Remarks  on  the 
Tides  near  tho  Land. 


Magnetic  Direction 


Prom 


5  Miles. 


lover. 


On  a  line  join- 
ing Corsewall 
Point  and 
Sanda  Sound. 


On  a  line  joining 
Mack  Island 
and  Corsewall 
Point 


Near  Corsewall  the  stream 
gains  strength,  and  close 


Corsewall 
Point. 


S.f  E. 

N.N.W.  i  W. 


Rate.1 


il  J   S.E.  IS.    !  1} 
ij  :N.W.iN.J  ij 


RateJ 
ll   1 


£> 


in  takes  the  curve  of  the 

land,  the  flood  setting  to  the  S.W.  round  the  lighthouse,  and  the  ebb  via 

versa 


Close  to  Muck  Island  the    Muck  Is- 

land. 


stream      attains      great 
strength,  the  flood  turn- 
ing round  Blackhead  into 
the  Lough  of  Belfast,  but  at  a  few  miles  off  shore  it  runs  straight  on  for 
the  Copeland  Islands. 


S.byE.iE. 
N.byW.iW. 


!.,!• 


if   S.byE.AE.    1}  iF 
i|   N.byW-iW.;  1}    E 


The  tides  off  Muck  Island  run  from  3^  to  4^  knots  close  in,  and  occasion  a  race 
and  heavy  breaking  sea  at  the  springs ;  and  in  blowing  weather  there  are  race* 
also  off  both  Blackhead  and  Whitehead,  and  also  the  Gobbins ;  with  the  ebb-tide 
there  is  an  eddy  from  half  tide,  close  in  with  the  shore,  which  may  be  taken 
advantage  of  by  steamers  at  all  times,  and  by  sailing-vessels  with  a  leading  wind ; 
but  it  does  not  extend  sufficiently  far  off  for  sailing-vessels  to  benefit  by  it  with 
a  working  wind,  as  they  would  be  in  danger  of  getting  on  the  rocks  if  they 
missed  stays. 


Position. 


On  a  line  join- 
ing Tor  Point 
and  Mull  of 
Cantyre. 


Remarks  on  the 
Tides  near  the  Land. 


Magnetic  Direction  of  the  Stream. 


From 


lover. 


foyer. 


Close  off  Tor  Point  the 
flood  runs  upwards  of 
four  knots  at  springs. 


Tor  Point 


S.  by  E. 
N.  by  W.J  3* 


Bate. 

4      S.  by  E.  }  E. 
N.N.W. 


Rate. 
4     * 

3*   * 
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of  the  Tidal  Streams  in  the  Irish  Channel — continued. 


The  3rd  quarter  of  the  flood  having  turned  to  the  northward,  meets  the  tide 
through  the  Sound  off  the  Deputy  Reef,  and  they  jointly  strike  off  for  the  south 
end  of  the  Copeland  Islands  and  pass  over  the  Bushes,  and  thence  through  the 
Gkumel  between  the  Islands. 

The  eddy  under  Mew  Island  at  this  time  rushes  with  great  speed  to  the 
N.E.  until  it  meets  the  true  tide,  and  witli  it  forms  a  race  which  sailing-vessels 
should  avoid ;  upon  the  ebb  a  similar  race  occurs,  but  to  the  N.  E.  of  Mew  Island. 

The  last  of  the  flood  goes  to  the  northward  through  the  Sound,  and  splits  off 
the  south  end  of  the  Copeland,  and  one  part  runs  for  Mew  Island,  throwing  off 
branches  between  the  islands. 

All  about  the  Copeland  Islands  the  eddies  are  very  strong,  and  at  night  a 
vessel  should  be  sure  that  she  is  outside  the  drift  of  the  point  of  Mew  Island. 


of  the  Stream. 

Remarks  on  tho  Tides  near  tho  Land. 

1 

• 

6  Miles.                Prom 

Position. 

1 

I* 

E 
¥ 

E.byS.JS. 
N.W.byW. 

N.byW. 

Rate, 

2 

Sanaa  Island 

Corsewall 
Point 

j 

The  tide  runs  fast  past  Sanda  Island,  and 
is  variable  in  its    direction.     Off   the 
western  end  of  the  island  it  splits ;  the 
outer  part  passing  on  for  the  Clyde,  and 
the  other  going  inside  the  island,  and  up 
Kilbrennen  Sound,  as  mentioned  below. 

On  a  line  joining 
Sanda    Island 
and  Corsewall 
Point. 

On  a  line  join- 
ing Corsewall 
Point         and 
Muck  Island. 

After  passing  Whitehead,  the  tide  slacks  considerably  as  you  enter  the  Lough. 
With  the  flood  there  is  a  strong  eddy  under  Muck  Island,  which  will  be  found 
very  useful  to  steamers  and  even  sailing-vessels  beating  along  this  coast ;  with  a 
northerly  wind  they  will  do  well  to  keep  close  in  with  the  shore  hereabout,  as  the 
strength  of  the  flood  strikes  off  from  Muck  Island  in  a  S.  E.  direction,  till  it  meets 
the  stream  which  passes  the  eastern  side  of  the  Maidens,  when  it  takes  a  channel 
direction ;  the  meeting  of  these  two  tides  appear  to  have  occasioned  a  deep  ditch, 
in  which  will  be  found  from  90  to  100  fathoms  water. 


Remarks  on  tho  Tides  near  tho  Land. 


Position. 


1 


Near  the  Mull  of  Cantyre  the  stream  runs  5  knots,  and  occasions  a  heavy 
dangerous  sea  in  bad  weather;  with  either  tide,  quite  close  in,  there  is  an  eddy. 
From  the  Mull  of  Cantyre  the  flood  takes  a  direction  nearly  for  Sanda 
Island,  and  divides  off  its  western  end :  one  part  passing  inside  the  island 
and  up  Kilbrennen  Sound,  the  other  running  on  for  the  Clyde. 


On  a  line  join- 
ing Mull  ot 
Cantyre  and 
Tor  Point 


i   2 
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THE  TIDES  NEAR  RATHLIN  ISLAND. 

By  Caftain  Richard  Hoskyn,  R.N., 
Hydrographic  Department,  Admiralty, 

(Formerly  in  charge  of  the  Survey  on  the  North-east  Coast  of  Ireland. 


Fate  of  tide. 


Eddy  from  Tor 
Point  through 
the  Sound, 


Eddy  on  south 
shore. 


Ebb  stream. 


Eddy  in 
Church  Bay, 

Dangerous 
overfall. 

Direction  of 
tbb. 


■Flood  stream. 


Eddy  to  east- 
ward of  Island. 


Navigation  of 
Sound. 


Streams  off 
Bengore  Head. 


About  Rathlin  Island  the  tides  are  very  rapid,  in  the  Sound  they  rui 
from  4  knots  at  neaps  to  6£  knots  at  springs,  occasioning  strong  eddie 
along  the  shores,  with  heavy  overfalls  off  all  the  headlands. 

On  each  side  of  Tor  Point  there  is  an  eddy  which  at  half  tide  gra 
dually  extends  from  the  shore,  at  the  last  quarter  of  the  Channel  floo< 
this  eddy  goes  to  the  westward  through  Rathlin  Sound,  causing  the  ebl 
stream  to  make  there  1J  hours  sooner  than  it  does  to  the  northwan 
of  the  island ;  by  taking  advantage  of  these  eddies  a  ship  from  th 
southward  may  carry  9  hours  tide  with  her  through  Rathlin  Sound. 

To  the  westward  of  Fair  Head  all  along  the  south  shore  of  the  Soun< 
as  far  as  Sheep  Island  there  is  an  eddy  with  both  streams,  commencing 
at  half  tide.  Carrickvaan  Rock  lies  at  the  junction  of  the  eddy  and  tru< 
streams. 

During  the  first  hour  and  half,  the  ebb  stream  sets  round  the  Ru< 
Point  into  Church  Bay,  but  after  high  water  at  Liverpool,  when  th< 
general  stream  north  of  the  island  has  made  to  the  westward,  and  it  ha 
attained  a  rate  of  6£  knots  through  the  Sound,  an  eddy  begins  in  Churcl 
Bay,  setting  from  the  Bull  Point  towaids  the  Rue,  and  meeting  thi 
true  tide  about  a  mile  to  the  westward  of  the  latter,  where  the  bottom  i 
very  irregular,  a  great  overfall  is  occasioned,  called  Slough-na-more 
which  may  be  attended  with  danger  to  small  vessels. 

The  eddy  from  Church  Bay  has  now  forced  the  main  stream  into  s 
more  southerly  course,  with  contracted  limits  it  sets  from  Rue  Poin 
towards  the  Carrickvaan  Rock,  whence  it  shoots  off  in  a  N.W.  direct ioi 
towards  the  Bull  Point  at  the  west  end  of  Rathlin,  meeting  there  th< 
stream  from  the  north  side  of  the  island  setting  to  the  S.W. 

The  flood  or  eastern  stream  does  not  begin  in  the  middle  of  the  Soun< 
until  it  is  low  water  at  Liverpool,  although,  as  before  observed,  the  eddj 
along  the  south  shore  commences  at  half  tide.  There  is  no  slack  wate: 
preceding  the  flood  stream  ;  in  the  eastern  part  of  the  Sound  at  low  wate: 
it  sets  south  2^  knots,  in  the  western  part  at  the  same  moment  it  set 
north  1 J  knots,  edctying  round  at  each  station  in  opposite  directions 
The  stream  soon  becomes  general,  setting  fair  through  the  Sound,  anc 
rushing  out  of  Church  Bay  past  the  Rue  with  great  force,  including  th< 
eddy  before  alluded  to,  it  sets  for  10  hours  across  Church  Bay  to  the  cast 
ward.  During  the  flood  stream  there  is  an  eddy  to  the  eastward  of  the 
island,  extending  2£  miles  from  the  shore,  setting  back  on  the  island  ;  a 
the  junction  of  the  eddy  and  true  streams  there  are  great  overfalls  of 
Altacarry  Head,  and  again  off  the  Rue  as  mentioned  above. 

With  a  commanding  breeze  there  is  no  danger  in  the  navigation  oi 
Rathlin  Sound,  but  in  light  winds  great  vigilance  is  necessary  to  avoic 
being  caught  in  the  eddies  or  overfalls. 

Off  Bengore  Head, at  a  mile  distant,  the  stream  turns  about  15  minute* 

after  high  and  low  water  at  Liverpool ;  springs  run  3  knots,  the  ebb 

setting  W.N.W.  and  the  flood  E.  b.  S.    In  the  bays  on  each  side  of  the 

heads  an  eddy  begins  when  the  stream  in  the  offing  has  run  half  its 

count. 
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At  the  Skerry  Islets  the  ebb  stream  sets  fair  through  the  anchorage  8***!**  n*ar 
and  Sound  to  the  westward,  attaining  a  velocity  of  3  to  3^  knots  in   y*  Skerry 
its  passage  between  Ramore  Head  and  the  Carr  Rocks,  and  creating     * e  * 
a  Tery  troublesome  sea. 

The  flood  stream  sets  from  Ramore  Head  towards  the  Carr  Rocks ; 
when  the  Sound  is  entered  it  sets  fair  through. 

In  Broad  Sound  it  sets  down  on  the  Little  Skerry,  while  the  ebb 
inclines  to  the  northward  through  the  Sound. 

At  the  anchorage  under  the  Great  Skerry  there  is  little  tide  felt, 
on  the  flood  it  is  slack  water  at  half  tide,  on  the  ebb  with  the  last 
quarter,  while  on  the  north  side  of  the  rocks  the  stream  runs  with  a 
velocity  of  3  knots. 

As  we  proceed  to  the  westward  towards  Lough  Foyle  the  tide  loses   *°  *£*  we8t" 
much  of  its  strength,  north  of  the  mouth  of  the  Bann,  3  miles  off  shore  war  * 
Its  average  rate  at  springs  is  If  knots. 

There  is  an  eddy  tide  all  the  way  along  the  shore  from  the  Skerry   B{^« 
[slets  to  the  mouth  of  the  Bann,  commencing  at  half  tide,  the  line  of 
ts  junction  with  the  main  stream  being  marked  by  a  strong  rippling. 

Two  miles  north  of  Port  Stewart  the  channel  stream  turns  to  the   Off  Port 
eastward  1  hour  and  4?0  minutes  after  low  water  at  Liverpool,  or  at  **tewart* 
tigh  water  on  the  adjoining  shore,  and  to  the  westward  31   minutes 
tfler  high  water  at  Liverpool,  or  three  quarters  of  an  hour  before  low 
rater  on  the  adjoining  shore,  so  that,  on  this  part  of  the  coast,  the  tide 
rave  (with  reference  to  its  head  at  Liverpool)  being  nearly  reversed, 
r«  witness  (what  to  a  person  watching  the  rise  and  fall  of  the  tide  ^tot 
>X*  the  shore  appears  at  first  sight  so  anomalous)  the  whole  of  the  ebb  occasion^  jy 
CTeam  coming  from  the  ocean,  while  the  flood  comes  from  the  opposite  tidal  stream, 
l^arter. 

Referring  the  tidal  stream  to  the  head  of  the  tide  at  Liverpool,  and  but  by  tidal 
f-i^  varying  times  of  high  water  to  the  undulation  of  the  tide  wave,  ww« 
£»£s  apparent  anomaly  disappears. 

-All  this  coast  to  the  westward  of  Fair  Head  is  subject  to  a  ground   Ground  swetf. 
<«*r*1l,  in  fine  weather  the  commencement  of  the  east-going  stream  is 
a»<  e  apparent  by  the  sudden  appearance  of  the  swell,  resuming  again 
comparative  state  of  quiet  when  the  west-going  stream  makes. 
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Streams  turn 
with  the  tide*  of 
Dover. 


Tidal  Compart- 
ment*. 


lit  Comport- 


ed Compart- 
ment. 


3d  Compart- 
ment. 


4th  Compart- 


ment. 


3th  Compart' 
i    ment. 


SECTION  II. 

The  Tidal  Streams  op  the  English  Channel,  with  Tables 
8howing  their  course  and  rate  at  evert  hour  of  the  tlde 
at  Dover. 

In  the  English  Channel,  as  before  stated  (page  120),  the  time  of  high 
water  at  Dover  is  to  be  taken  as  the  standard,  so  that  whenever  either 
the  time  of  the  turn  or  the  direction  of  the  stream  is  required  to  be 
known,  the  time  of  the  ship  is  to  be  compared  with  the  time  of  high 
water  for  the  day  at  the  standard  place,  and  the  interval  sought  in  the 
table  which  accompanies  these  remarks,  and  in  the  column  answering  to 
the  ship's  position  will  be  found  the  information  required.* 

In  these  tables  it  has  been  necessary  to  class  the  information  under 
heads  answering  to  the  various  compartments  of  the  Channels,  for  the 
courses  of  the  stream  in  the  mixed  tides  are  so  changeable  that  a  very 
different  stream  will  be  found  running  at  a  place  but  little  removed  from 
another  in  the  same  portion  of  the  Channel.  The  seaman  must  there- 
fore look  in  which  compartment  according  to  his  latitude  and  longitude 
his  ship  is  sailing,  and  in  which  quarter  of  that  compartment,  whether 
N.E.,  N.W.,  S.E.,  or  S.W.,  and  then  enter  the  table  for  the  direction 
of  the  stream. 

The  i st  compartment,  as  previously  stated  (page  120),  comprises  the 
approach  to  the  English  Channel  westward  of  a  line  joining  Ushant 
and  Scilly. 

The  2d  compartment  comprises  a  space  eastward  of  the  before- 
mentioned  line  from  Ushant  to  Scilly,  and  as  far  as  a  line  joining  the 
Start  and  the  Casquets,  In  this  part  of  the  Channel  there  is  a  mixed 
tide,  partaking  of  the  joint  directions  of  the  Channel  and  Offing 
streams. 

The  3d  compartment  is  bounded  on  the  west  by  the  line  joining  the 
Casquets  and  the  Start,  and  on  the  east  by  a  line  from  Beachy  Head 
to  Dieppe,  having  the  Baie  de  la  Seine  on  the  south.  As  soon  as  a 
vessel  passes  to  the  eastward  of  the  Start  and  Casquets  she  gets  into 
the  true  Channel  stream  which  sets  straight  up  and  down  Channel  in 
the  fairway,  and  will  always  carry  a  vessel  towards  Beachy  Head  while 
the  water  is  rising  at  Dover,  and  from  it  while  it  is  falling  there. 

The  4th  compartment  comprises  the  Gulf  of  St  Malo,  an  estuary 
which  from  its  magnitude  and  large  tides  exercises  a  powerful  influence 
over  the  navigation  of  that  part  of  the  Channel  in  its  immediate  vicinity; 
and  the  seaman  must  be  especially  on  his  guard  when  drawing  near 
this  locality.  With  the  falling  water  at  Dover  the  stream  sets  sharply 
into  this  Gulf  on  both  sides,  f  which  the  prevalence  of  westerly  winds 
is  said  to  increase,  and  with  the  rising  water  at  Dover  it  sets  across  and 
out  of  the  Gulf,  the  north-eastern  part  of  the  stream  sweeping  round 
the  Casquets  towards  Alderney,  and  through  the  Russel  and  other 
Channels  about  Guernsey  towards  the  race  of  Alderney. 

The  5th  compartment  contains  the  great  bight  on  the  south  side  of 
the  Channel  eastward  of  Cape  Barfleur,  known  as  the  Baie  de  la  Seine. 
With  the  rising  water  at  Dover  the  stream  sets  sharply  round  Cape 
Barfleur  into  the  bay,  curving  more  and  more  as  the  depth  of  the  bay 
is  gained  until  it  finally  takes  the  sweep  of  the  shore.  With  the  flood 
tide  the  western  half  of  the  bay  is  partly  in  eddy,  and  the  tide  slacks 
in  all  that  part  nearly  an  hour  before  high  water  at  Dover,  whilst  in  the 
eastern  half  of  the  bay  it  runs  about  half  an  hour  longer  than  at  Dover, 


*  The  time  at  ship  is  to  be  corrected  for  the  longitude  of  Dover, 
■f  A  return  of  the  vessels  wrecked  on  the  Channel  Islands  shows  that  the  greater 
art  of  them  came  ashore  about  the  end  of  the  falling  water  at  Dover. 
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so  that  here  a  ship  beating  up  Channel  towards  the  end  of  a  rising  tide 
at  Dover  may  prolong  the  tide  in  her  favour  by  standing  close  over 
to  the  French  Coast  eastward  of  Havre.  On  approaching  Boulogne, 
however,  at  the  beginning  of  a  rising  tide,  great  attention  should  be 
paid  to  the  direction  in  the  tables,  as  the  streams  hereabout  meet  and 
are  turned  down  upon  the  French  Coast,  so  that  a  ship,  which  on  the 
English  side  would  at  this  time  have  a  stream  setting  straight  up 
Channel,  here  encounters  one  upon  her  beam,  sweeping  her  down 
towards  the  Somme,  and  hence  probably  the  cause  of  some  of  the 
many  disastrous  losses  which  have  occurred  in  this  part  of  the  Channel. 

The  6th  compartment  is  between  Beachy  Head  and  the  North  Fore-  6th  Compart- 
land,  and  the  Somme  and  Dunkerque.     In  this  space  the  streams  from  went 
the  Channel  and  North  Sea  meet  while  the  water  is  rising  at  Dover,  and 
separate  while  it  is  falling  there.     The  point  of  union  and  separation  is 
not,  however,  stationary,  but  moves  from  west  to  east    both  on  the 
rising  and  falling  water,     For  instance,  an  hour  after  high  water  at 
Dover  the  separation  begins  off  Beachy  Head ;  in  two  hours  it  has  reached 
Hastings,  in  three  hours  Rye,  and  s:>  it  creeps  on  until  at  low  water  it  has 
gained  the  line  extending  from  the  North  Foreland  to  Dunkerque.     At 
this  time  the  offing  streams  on  both  sides  have  done,  and  it  is  slack  water 
all  over  the  North  Sea  and  English  Channel  as  far  as  the  true  tide 
extends;  but  the  stream  does  not  at  this  time  cease  in  the  intermediate  tide. 
When  the  water  at  Dover  begins  to  rise,  the  stream  on  either  side  sets 
tooards  Dover,  and  that  from  the  North  Sea  consequently  goes  with  the 
l^termediate  tide,  which  had  not  yet  ceased  running  to  the  westward, 
tyhile  the  other,  the  Channel  stream,  opposes  it,  and  this  opposition  con- 
tinues throughout  the  rising  tide  at  Dover ;  the  point  of  meeting  gradually 
shifting  its  position  eastward  as  the  tide  advances  on  the  shore.*     About 
the  time  when  the  water  at  Dover  has  done  rising,  the  line  of  meeting  has 
reached  the  North  Foreland,  and  the  streams  are  now  slack  over  the 
Chan  neb  east  and  west,  leaving  the  intermediate  stream  running  alone 
**  before  to  the  eastward.     The  next  hour  finds  the  offing  streams  made 
down  east  and  west,  so  that  now  the  intermediate  stream  falls  in  with 
the  North  Sea  stream  and  goes  with  it,  whilst  on  the  west  it  separates 
from  the  Channel  stream,  splitting  at  the  same  point,  Beachy  Head,  as 
at  first 

Such  is  the  general  description  of  the  course  and  routine  of  the  tidal 
streams  of  the  English  Channel  and  intermediate  tide,  a  careful  perusal 
of  which  will  enable  the  reader  the  more  readily  to  understand  the 
directions  and  tables  annexed. 


*  The  place  of  meeting  begins  off  Beachy  Head  at  five  hours  before  high  water  on  the 
tame  spot  as  that  of  the  separation  at  one  hour  after  high  water ;  the  place  of  four  hours 
before  high  water  is  nearly  the  same  as  that  of  the  separation  at  two  hours  after;  and 
w  on  nearly  with  the  subsequent  hours. 
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Table  showing  the  Magnetic  Direction  of  the  Stream  in  the  English  Channel 

at  every  Hour  of  the  Tide  at  Dover. 
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COMPAETMENT  IV. 

Entrance  of  Gulf  of  St.  Main  ou  a  line  joining  Erehnt  Island  and  S.W.  line  of  Guernsey  Maud 
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COMPABTMENT  V. 

In  the  Bale  de  la  Seine,  south  of  a  line  joining  Cape  Barfleur  and  Cape  Atitifcr. 
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- u            J  A  line  joining  Beachy  Head  and  Point  Ailly,  and 
■uetw**n  \             „            the  North  Foreland  and  Dnnkerqne. 

™„. 

Weit  of            EaU  of 

Held. 

OtTNottb. 

and  Head. 

Lmej>f  Sepuritlon. 

COUIK. 

1 

Court.. 

| 

E 

s 

(  Tne  TMm  tewrate  on  •  line  Joininf— 

t       Beecny  Head  ud  Si.  Valery 

Halting!  &nd  Treport  ........ 

South  Fnctlmd  ud  Point  Giaeelin.ee  .    . 
r       Rwmaeleind  Nlmport.  pining  ant  North  1 
J             Smnd  Head,  the  South  Line  of  the  FalU,  \ 

I  The  Tide,  meet  on  ■  line  Joining- 

(        BahUJ  indCayenx,  bolh  itrcimi  turning! 

(  Th*  Tide,  meet  on  >  line  Joining  Rye  an  J  thel 
1     Soeatae.  DM*n*  ner  the  Buiurelte,  both  J 

I  To*  T1d«  met  on  ■  Una  Joining  _ 
I        Dwaaaaaw  tod  Tomjurt  Point  .    .    .    ■ 
Do.  Ooni  and  Dantaqo*  neatly    .... 

W.byS.  US. 

S.W.  by  W. 

Tidee 
E-byS.ttS. 
H£.E.  %  E. 

S.E.by  B.14B 

E.  by  N.  U  N 
N-E.byE.UE. 

N£.byE. 

N.E.byE.)iE, 
N.E-byE.KE 

N.E.byE.«E. 
f  E.  V,  N.»nd 

S.W.  by  W. 
S.byW. 

s.w.  *  w. 

.W.byS.  KS. 

■.w.by».*w 

N.E. 

N.E.fcE. 
N.E.byE.KE 
N.E.byE.}iE 

8.W.KS. 
S.W,  Ji  w. 

WAW. 

W.JJH. 

N.by&VE. 

| 

i 

1 

if 

1 

H.byB.jr/B 

H.byB.KE 

N.E. 

E.  KS. 

1.  by  w.  *w. 

».byw.H». 
-.byw.Ji'w 

*byw.«n. 

■.byW.IT> 

>.by».*» 

138  TIDAL  STREAMS 

SECTION  III, 

Tidal  Streams  in  the  North  Ssa. 

streams  (um  In  the  North  Sea  the  general  features  of  the  streams  correspond 
with  the  Tides  exactly  with  those  of  the  English  Channel,  but  the  direction  of  the  stream 
oj  Dover,  js  reversed.      As  soon  as  the  intermediate  tide  is  passed,   on  coming 

from  the  westward,  a  ship  enters  the  True  Stream,  which  extends  from 
the  North  Foreland  to  a  line  joining  the  Leman  and  Ower  Light  and 
the  Texel.  To  the  northward  between  the  Ower  and  Texel  a  mixed 
tide  occurs,  similar  to  that  which  is  experienced  off  the  Start,  occasioned 
by  the  channel  stream  encountering  that  of  the  Offing  Stream;  and 
beyond  these  limits  the  time  of  slack  water  varies  with  the  advance  of 
the  tidal  hour,  as  at  the  entrance  of  the  English  Channel  ;  and  with 
this  peculiarity  also,  that  in  a  very  short  distance  there  occurs  a 
difference  of  three  hours  in  the  time  of  slack  water. 

Direction  of  The  True  Stream  will  always  carry  a  vessel  towards  the  North  Foreland 

True  Stream.       while  the  water  is  rising  at  Dover,  and  from  it  while  it  is  falling  at  tkat 

place.*     This  stream  sets  nearly  N.E.  and  S.W.,  except  near  the  coasts, 

where  it  partakes  of  the  form  of  the  land ;  and  at  the  entrance  of  the 

Thames  where  it  is  diverted  from  its  course  by  the  river.     The  annexed 

table  will  show  these  deviations  and  the  exact  course  of  the  stream  in 

the  channel,  which,  for  the  convenience  of  reference,  is  also  divided  into 

compartments. 

North  Sea  The  /th  compartment  comprises  the  entrance  to  the  Thames ;  viz* 

divided  into  15    at  the  Mouse,  Sunk,  Kentish  Knock,  and  Galloper  Light  Vessels,  and 

Compartments.    ^  miles  north  of  the  Nortn  p0reland. 

The  8th  compartment  comprises  a  space  between  the  mouth  of  the 
Thames  and  the  coast  of  the  Netherlands  south  of  5  2°  N, 

The  9th  compartment  comprises  between  520  and  530  N.  and  the  J* 
English  coast  as  far  as  20  E.  and  also  the  Ship  wash,  Stanford,  Saint 
Nicholas  Gat,  Cockle,  Newarp,  and  Hasborough  Light  Vessels. 

The  10th  compartment  comprises  between  j2°  and  530  N.  and  from 
20  to  30  E. 

The  nth  compartment  comprises  between  520  and  530  N.,  and  from 
30  to  40  E, 

The  12th  compartment  comprises  between  520  and  530  N.,  and  from 
40  E.  to  the  coast  of  the  Netherlands. 

The  13th  compartment  comprises  between  530  and  540  N.,  and  from  ; 
i°  to  30  E.,  and  the  Leman  and  Ower  Light  Vessel. 

The  14th  compartment  comprises  between  53°  and  540  N.,  and  from 
3°  to  50  E. 

The  15th  compartment  comprises  between  530  and  540  N.  and  west- 
ward of  i°  E.,  and  the  Spurn  and  Dudgeon  Light  Vessels. 

The  16th  compartment  comprises  from  i°  to  8°  E.  on  the  parallel  of 

54°  N. 

The  17th  compartment  comprises  from  o   to  8°  E.  on  the  parallel  o1 

55°  N. 

The  1 8th  compartment  comprises  from  i°  to  8°  E.  on  the  parallel 

5<5°N. 

The  19th  compartment  comprises  from  20  W.  to  8°  E.  on  the 
of57°N. 

The  20th  compartment  comprises  from  30  W.  to  3*  E.  on  the  paranl  1« 
of  j>8°N. 

The  21st  compartment  comprises  from  20  W.  to  o°  on  the  parallel        < 

59°  N. 

*  Upon  the  banks  lying  towards  the  coast  of  Holland,  between  the  Texel  and 
Schelde,  where  there  is  scarcely  any  rise  or  fall  of  the  water,  the  stream  contm 
nearly  40  minutes  longer  than  in  other  parts  of  the  channel. 
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Table  showing  the  Magnetic  Direction  of  the  Tidal  Streams  in 
the  North  Sea  from  a  line  joining  the  Spurn  Point  and  Helgo- 
land to  the  North  Foreland  at  every  hour  of  the  tide  at  Dover. 
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COMPARTMENT  IX. 
Between  the  latitude  520  and  530  N.  and  the  English  Coast  as  far  as  20  E.  longitude. 
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Taking  the  direction  of  the  land,  except  close  to  the  banks,  for  which 
special  instructions  are  necessary. 
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COMPARTMENT  IX.— continued. 
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COMPARTMENT  XL 
Between  the  latitude  52°  and  530  N.  and  longitude  30  to  40  E. 
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COMPARTMENT  XII. 

ween  the  latitude  5a0  and  530  N.  and  from  longitude  40  E.  to  the  Coast  of  the 

Netherlands. 
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RXMAEKS. 


The  stream  takes  the  direction  of  the  land,  except  close  to  the  banks, 
'for  which  special  instructions  are  necessary. 


COMPARTMENT  Xm. 
Between  the  latitude  530  and  540  N.  and  from  longitude  i°  to  30  E. 
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of  Smith's  Knoll 
the  rates  are,  flood 
a'6,  ebb  3*0  knots. 


Lw. 


F-byK-Ji-N. 
H.N.W.  %w\ 

N-K.W. 
M.by  L»£. 

K.fL*K. 
S.X.E-  .4  E. 


8S, 


SX.  Quarter. 


W.  by  8.  ft  8. 

WAW. 

^v.by  S. 

fl  ■!¥•**.  J%  Vw  • 

NJS.  byE.  X  E 
E.N.E, 


I 


w»8 


N.E.  Quarter. 


W.by8. 
W.H8. 
W.fcS. 
N.N.W. ft  W. 
N.E.  %  N. 
E.byN. 

E.K8. 

E.by  8. 

8JEL  by  E* 

8JL 
8.  byE. 


2 


o 


£8 

b« 

Is 

,r  • 


S  06 

5  c 


& 


N.W.  Quarter. 


S.W.  ft  W. 
N.W.byW.*W. 

N.W.  ft  N. 

N.byW.ft  W. 

N.N.E.  ^  E. 

E.  by  N.  K  N. 

S.E.byE/ft  E. 

S.E.  ;V  E. 

S.  ft  E. 

8.W.  by  8. 

8.W.  ft  8. 


£ 
2 


a 


8.8 

6- 


1 


2 


•r 

c 
•c 


RlMARO. 


In  the  north-eastern  quarter  of 
this  compartment  the  Helgo- 
land stream  joins  the  Channel 
stream  on  the  tailing  water  at 
Dover,  and  the  streams  split  on 
the  rising  water  at  Dover,  and 
a  vessel  to  the  northward  of 
£3*30  on  the  rising  tide  will  be 
set  down  towards  Helgoland, 


Splitting  on  Texel  Island. 
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TIDAL  STREAMS 


4 


COMPARTMENT    XY. 
Between  the  latitude  530  and  540  N.  and  westward  of  longitude  i°  E. 


Course. 

1 

Spurn  Light  Vessel. 

Dudgeon  Light  V 

esicU 

Hours. 

i 

9 

Course. 

Course. 

« 

« 

tz 

« 

• 

m 

N.  ft  E. 

• 

0 

N.E.  by  E.  %  E. 

• 

i 

N.  by  W.  *  W. 

• 

N.N.W.  ft  W. 

5 

S.S.W.  *  W. 

N.N.W.  ft  W. 

*• 
0 

£& 

•              »               & 

0  v» 

S.W.  ;Y  S. 

N.W.  ft  N. 

ii\ 

S.W.  14  S. 

•        • 

S.W.  ft  S. 

• 

W.byS. 

• 

<* 

** 

S.W.  K  W. 

flood 
ebb 

S.W.  14  S. 

£ 

S.W.  ft  S. 

• 

ta 

to     O 

S.W.  by  & 

S.W.  K  S. 

* 

8-XE. 

a 

III 

if 

»       . 

S.  by  E. 
S.8.W. 

Greatest  rate,) 
springs,    -J 

S.W.  H  S. 

N.E.  Y  E. 

N.E.  by  E.  X  E. 

m 

1 

S.S.E. 

SJ3.E.  ft.  E. 

S.E.  H  E. 

1* 

1 

I* 

N.  by  E. 

N.E.  by  E  Y  E. 

1 

E.ftS. 

to     * 

N.N.E.' 

N.E.  by  E.  Y  E. 

N.E.  *  N. 

COMPARTMENT  XVL 
On  the  parallel  of  54°  N. 


x°E. 

a°E. 

3°E. 

4°E. 

Hours. 

• 

• 

• 

• 

8 

1  • 

Course. 

£_ 

Course. 

& 

Course. 

& 

Course. 

1  5 

• 

N.  by  W.  ft  W. 

!  N.N.W.  Y  W. 

N.W.  ft  W. 

W.N.W. 

4b 

N.  by  W.  X  W. 

N.W. 

N.W.byW.tf  W. 

W.by  N.fcN. 

N.W.  */  N. 

N.W.  %  W. 

N.W.  by  W.  ft  W. 

W.ftN. 

After 
Water, 

8.  YE. 

W.byN.ftN. 

N.W.  ft  N. 

N.  by  W. 

S.  YE. 

W.  Y  8. 

N.  by  W.  ft  W. 

N  .E.  Y  N. 

*" 

S.S.E.  VE. 

S.byE.ftE. 

E.  by  N.  ft  N. 

E.  by  N.  ft  N. 

• 

» 

S.E- Vt  S. 

S.E.  ft  S. 

1         '  E.  by  S.; 

E.byN. 

il 

S.E.  by  E.  ft  E. 

S.E.  ft  E. 

!          E.  by  S. 

E-ftS. 

East. 

S.E.  ft  E. 

E.byS. 

E.%8. 

N.E.V*  N. 

S.byE.XE. 

E.  by  S.  K  S. 

S.E.  ft  E. 

** 

N.byE. 

E.byN.  YN. 

South. 

8.byE.ft  E. 

S°E. 

6°E. 

7°E. 

8°E. 

Hours. 

Course. 

i 

Course. 

1 

Course. 

1 

• 

Course. 

• 

3 

a 

High 
Dover. 

fi 

WeNeWe 

W.YK. 

W.ftS. 

E.byN.fc  N. 

a 

N.W.byW.ft.W. 

W.  by  N.  *  N. 

W.  by  N.  Y  N.  . 

N.E.  ft  E. 

3 

W.  by  N.  ft  N. 

"1 

W.byN.  *  N. 

0 

W.  by  N.  Y.  N. 

N.W.  M  W. 

• 

1 

- 

*l 

4 
1 

W.byN.ftN. 
W.  by  N.  ft  N. 

f 

W.  Y  N. 
W.  by  N.  Y  N. 

5 

W.  by  N.  Y  N. 
W.  by  N.  Y  N. 

W.byN.ftN. 
M.w.byw.Jfw. 

I* 

W.  by  N.  %  N. 

W.  by  N.  Y  N. 

e 

W.  by  N.  if  N. 

W.ftS.      | 

rs 

E.by8.  KS. 

t 

S.E.  by  E.  Y  E. 

** 

! 

SAB.  Y  E. 

W.  by  8.  ft  S 

t 

4 

SAbyE.  YE. 

1 

8.E.  by  E.  Y  E. 

S.E.  by  E/Y  B. 

•AW. 

! 

0 

s 

8.ELYE. 

O 

E.by8.ft  S. 

S.E.  by  E.  Y  B. 

&by  B. 

a 

8&KE. 

E.by&ft  S. 

S.E.  by  E.  Y  E* 

8JB.byE.ftB. 

4* 

lI 

8J.byE.KE. 

E.  by  S.  ft  S. 

S.E.  by  E.  Y  B. 

■.byM.HN.  j 

About  the  meridian  of  8°  E.  the  influence  of  the  Elbe  and  Weser 
causes  the  stream  to  run  nearly  two  hours  to  the  north-eastward  on  the 
falling  tide  after  it  has  turned  westward  in  other  parts,  and  on  the  rising 
tide  to  run  two  hours  to  the  westward  after  the  stream  has  turned  east- 
ward in  a  more  westerly  meridian. 


V? 


** 
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COMPARTMENT  XVH. 

On  the  parallel  of  550  N. 


flours. 


o°E. 


Course. 


1  I.V.M.W.  14  W. 
ti>  .  a      S.  by  W. 
=J  ikbyE.^E. 

3.  %E. 

8.  by  B. 

8.*  B. 

S.B.  14  8. 

N.N.E.  %  E. 

N.  *W. 

N.*W. 


a.4 

i2'a 


0 


1 

H 

X 

U 

iVi 
1 


i°E. 

Course. 

• 

n 

« 

Slack. 

S.W.  H  TV. 

0 

s.s.w.kvv. 

5 

S.  by  W. 

S»e 

S.byW. 
South. 

at  sprii 
halftid 

S.  KB. 

atestrate 
about 

B.  by  N.  H  N. 

N.byE. 

N.byE.*E. 

5 

N.byE.JbiE. 

2°E. 


Co  irsc. 


N.  by  E.  Y  E. 

s.w.  by  w.\'w. 

W.S.W. 

S.W.  */  w. 
S.  X  E. 

D.  S>  £» 

B.byS.  XS. 

E.JiS. 

B.  by  N.  fc  N. 

E.  «  N. 

N.E.  \  E. 


2 

3 


3°E. 


Course. 


2 


4°E. 


Course. 


o 

c 


W.  «  S. 

W.fcN. 

W.  fc  N. 

n.w.  by  w.  K  w. 

S.W.byW.14W. 

8.  by  B.  ^  E. 

S.  *E. 

S.E.  by  E.  X  E. 

E.  #  S. 

E.  *S. 

N.N.E.  ^  E. 


o 


3.2 

si 

**  at 

I 


N.W.  X  N. 
N.W.  V  W. 
N.W.  X  W. 
N.W.  J*  W. 

W.  *S. 

S.E.  by  S. 

S.E.byE.*E. 

E.S.E. 

E.  HS. 

E.  «N. 
N.  by  E.  X  E. 


a*  C5 

r 


Hours. 


Is 


5 

4 
t 
16 


1** 


5 

4 
3 

a 


5°E. 


Course. 


N.W.  ^  W. 
W.  by  N.  X  N. 
W.  by  N.  X  N. 

W.N.W. 

W.  KN. 

Turning. 

E.KS. 
E.  by  8.  Vs  8. 
E.  by  8.  K  S. 
B.  by  a  14  S. 

E.«8. 


o 
d 


on 
ho 
Is 


I 

2 


6°E. 


Course. 


W.  14  N. 
W.  by  N.  \  N. 

W.N.W. 

W.  by  N.  K  N. 

W.  by  N.  X  N. 

N.W.byW.tfW. 

S  E.  H  S« 
S.E.  *  S. 
S.E.  by  S. 

S.S.B.  H  E. 

S.S.E.  H  E. 


& 


o 
5 


•c-3 


*-•  at 

S 

*s 


7°E. 


Course. 


W.  by  N.  X  N. 

W.  by  N.  M  N. 

N.W.byW.fcW. 

W.  by  N. 

W.tfN. 

w.*s. 

S.W.  fc  W. 

8.  a/E. 

S.E.  by  S. 

S.E.  X  S. ' 

S.E.  *  8. 


A 
£ 


♦» 


■S3 


8°E. 


Course. 


N.byW.a/ W. 
N.byW.^W. 

N.W.  %  N. 
N.N.W.  *  W. 

N.W.  X  W. 
N.W.byW.fcW. 

w.xs. 

S-byW.itfW. 

S.X  W. 

8.  yE. 

S.  by  E.  \  E. 


& 


Si 


I 


i 


2* 

r 


COMPARTMENT  XVITL 
On  the  parallel  of  56°  N. 


Hours. 


II 


Course. 


N.N*E| 


8.XW. 
S.14E, 
S-XE, 
S.«E. 


N«E>  by  E. 

N.E>  by  N. 

N.N  A  y  S. 

N.E.^E. 


I 


8 


1" 

1 


s°E. 


Course. 


Slack. 
S.W.  X  W. 

S.W. 

W.  by  8.  x  8. 

8,byE. 

S.byE. 

E.N.E. 

N.E.  by  E.  «/E. 

N.E.  by  E.  X  E 

N.E.  X  B. 


I 


3°E. 


Course. 


N.W.  %  W. 

W.  by  N.  X  N. 

N.W. 

N.W.  Jf  W. 

N.N.W. 

N.*W. 

N.  by  E.  X  E. 

N.E.  X  E. 

E.KN. 

N.E.XE. 

N.^W. 


4°E. 


Course. 


N.  X  E. 

N.N.W.  X  W. 

N.W.  X  W. 

N.E. 

N.E.  by  E. 

E.  M  8. 

E.byN. 
E.byN. 

N.B.byE.  X  E. 

E.N.E. 
N.E,  by  E.  JbX  E. 
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COMPARTMENT  XVUL-co*ti»ved. 


Hours. 


4 
$ 


5°E. 


Course. 


Turning. 

W.tfS. 
N.W.  14  N. 

N.N.W. 
N.N.E.  X  E. 

NJ2.  fcE. 

E.  by  N.  X  N. 
N.E.  by  E.  X  E. 

E.  by  N.  X  N. 
E.*N. 

E.«N. 


«? 


JM 


6°E. 


Course. 


Slack. 
N.N.W.  14  W. 
N.N.W.  14  W. 

N.N.  W. 

N.  k  w. 
N.  by  E.  */  E. 

N.E.  by  E.  X  E. 

£.  by  N.  *  N. 

E.«N. 

E.«S. 

E.*S. 


i 


7°E. 


Course. 


E.N.E. 

N.N.E.  *  E. 

N.  ?4  E. 

N.  %  W. 

N.  %  W. 

N.  by  W.  X  W. 

IN.  by  W.tf  W. 
.E.  fcE. 

E.  ^S. 

E.14S. 

S.E.  by  E. 


i 


o 
s 


8°E. 


Course. 


N.E.H  E. 

N.14E. 

N.  H  W. 

N.  by  W.  x  W. 

N.  by  W.  14  W. 

N.  by  W.  14  W. 

N.N.W.  X  W. 

N.%E. 

s.*  W. 

S.  by  W.  \  W. 

S.W.  X  W. 


c 
c 

SI 

8 


COMPARTMENT  XIX. 
On  the  parallel  of  57°  N. 


a°W. 

1                      i°W. 

0 

Hour 

s. 

• 

• 

Course. 

i 

Course. 

& 

Course. 

« 

c 

• 

-i         S.S.W.  *  w. 
a          S.S.W.  a/  \v. 

«* 

3 

S.  by  W.  X  W. 
S.W.  x  s. 

J5 

S.  by  W.  X  W. 

S.  by  W.  X  W.  -» 

3 

3       s.w:xw. 

IS 

S.W.  X  S. 

3 

s.  v  w. 

4              N.  »4  W. 

3 

o 

W.S.W. 

3 

0 

s.  *w. 

O 

*£ 

j                Slack. 

3 

Slack. 

e 

M 

S.  *E. 

C 

+m 

16           N.N.E.  X  E. 

MP  V 

N.  by  E. 

!3 

Slack. 

•r 
0 

re  High 
',  Dover.' 

'i            N.E.  by  N. 

4             N.E.  14  N. 

,  3           N.N.E.  \  E. 

2~ 

N.  by  E.  X  E. 

N.  by  E.  *;E. 

N.N.E.  14  E.; 

s 
S 

N.N.E.  X  E. 

N.  X  E. 
N.  by  E.  X  E. 

SB 

s 

'Bcfo 
Watei 

3           N.N.E.  *  E. 
fci               S.  14  E. 

4» 

N.E.  X  N. 
N.E.  by  E.  X  E. 

0 

N.N.E. 
N.  by  E.  X  E. 

0 

i°E. 

a°E. 

3°E. 

4°E. 

Houn 

I. 

• 

• 

Course. 

CI 

& 

Course. 

Pi 

Course. 

(3 

Course. 

1 

4 

: 

■ 

i     S.S.W.  H  W. 

N.  by  E. K  E. 

S.S.E.  \  E. 

S.W.  x  w. 

• 

a       S.W.  by  S. 

*> 

S.byE. 

*» 
2 

S.fcE. 

N.W.byW.tfW 

+1 
•    a 

So 

■  £ 

• 

H 

K& 

IT 

«     S.S.W,  Ji  W. 
4        S.W.  X  8. 
$           Slack. 
6            N.E. 

> 

■s             N.E. 
4       N.  E.  V  E. 
3          E.N.E. 
3          E.N.E. 

\ 

O 

*s 

as 
s2 

i 

S.byE.  XE. 
S.E.  X  S. 

E.Y8. 
E.  by  N. 

E.  *N. 

E.  by  N.  Jtf  N. 
E.*N. 
E.fcN. 

1 

o 
5  • 

M  v 

a* 
*  5 

I 

S.  by  W. 

S.W.byW.JiW 

Slack. 

Slack. 

Turning. 

N.N.E.  X  E. 

N.E.  H  £. 

E.  by  N.  X  N. 

i 

•  *» 

5  V 

•■•0 
s 

W.N.W.  K  W. 
N.  by  W.  V  W 
N.  by  W.  14  W 

N.  X  E. 

N.N.E.  U  E. 

N.E.  by  N. 

N.E.  by  E. 

N.E.  by  E.  X  £ 

S 

"5 

•    c 

c 

.    M 

4 
« 

! 

.  c 

.x           Slack. 

S.  by  E. 

£•&•£• 

E.  XS. 
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COMPARTMENT  XIX.— continued. 


5° 


Course. 


N.byE.)fE. 

N.N.E.  *  E* 

S.W.US. 

if*  by  w. 
N.byE.*E. 

K.E.KK.   . 
N.E.  K  N. 
K.B. 


I 


t 

! 


6°E. 


Course. 


8.  by  E.  !4  E. 

8.VE. 

S.  K  W. 
N.  by  E.  *  E. 

N.fcW. 

N.fcW. 

N.  %E. 

sitt.E.  y  E. 

N.E.  14  E. 

B.  by  N.  K  N. 

K.  by  N.  K  N. 


7°E. 


Courae. 


«ta 


N.E.by  E.*E. 
B.  by  N.  tf  N. 
N.E.  by  E.  X  E. 
N.E.  by  B.  *  E. 
N.E.  by  E.  y  E. 
N.  by  E.  y  E. 

N.E.  by  N. 
N.N.E.  \  E. 
N.E.  fc  N. 
N.E.  K  N. 
N.E.  It  N. 


8°E. 


Course. 


S3 

9 

a* 


o 


S.S.E.  k  B. 

8Uck. 

N.N.E.  X  E. 

N.E.  by  N. 

NVW. 
N.tf  E. 

N.E. 

N.N.E.  X  E. 
N.E.  by  E.  X  E. 
N.E.  by  E.  X  E. 

E.  by  N.  *  N. 


i 

M 

b 
« 


Ho  or  « 


COMPARTMENT  XX. 
On  the  parallel  of  580  N. 


3°W. 


Count. 


8.ME. 

S.E.K8. 

E.*S. 

8tack. 
8.W.V8.' 

We*. 

W.  by  N.  X  N. 

N.WAyW.tfW. 

W.JfH. 
W.  X  N. 


it 
2 


a°W. 


I 


i°W. 


Courae. 


I 


8.E.  k  E. 
8.E.XE. 

8.KE. 

S.E.H  & 

Slack. 

N.by  W.irW. 

N.W.  \  W. 

N.W.  X  W. 

N.W.  *  N. 

West 

8.  byE. 


i 


Course. 


-a 

JA 


mi 

I 


*3 

5 

e 

i 

8 

ha 

o 


8.  by  W.  \  W. 
S.  by  W.  X  W. 
S.byW.  *W. 
Slack. 
N.W.  by  N. 
N.  by  E.  %  E. 

N.N.E.  X  E* 
N.E.  X  N. 
N.E.  HE. 

S.&E.  \  E. 

S.8.E.  H  E. 


■a 


s 


Course. 


i°E. 


a°E. 


Count. 


8, W.MS. 

W.K8. 
Slack. 


V.byE.yE. 
N.  by  E.  X  E. 

K4jrE.yE. 

N.byE.*  E. 
V. byE.  KB. 

Tumlnf 
wr  •  by  N.  H  N. 


Course. 


S.W.MS. 

8.W.  by  W.  tf  W. 

W.  by  N.  K  N. 

N.W.  H  N. 

N.*E 

N.%E. 

N.*E. 

N.  by  E. 

N.*E. 
N.E.  X  E. 
S.E.XE. 


it 
2 


«a 
9 

s  ♦ 

Si 
8 


3°B. 


Course. 


S.  by  B.  H  B. 

S.XE. 
South. 

S.  by  W.  X  W. 

S.XW. 
E.  by  N.  k  N. 

N.B.  by  E.  X  E. 
N.E.  by  E.  *  E. 

E.  by  N.  X  N. 

E.  by  S.  X  S. 
S.E.  by  E.  X  E. 


it 

<3 


J 
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Hourt. 


asp 


COMPARTMENT  XXI. 
On  the  parallel  of  590  K. 


1 

a 

3 

4 
1 

s  1 

.6! 

I 

5 ' 

4 ; 
3 

a 
■1 


a°W. 


Course. 


SJ3.W.  %  W. 

S.  by  W.  X  W. 

S.KW. 

iW.byW.UW. 

W.tfN. 
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All  the  foregoing  bearings  are  magnetic. 


Remarks  on  the  Tidal  Stream  near  the  Channel  Islands  by  Staff- 
Commander  J.  Richards,  R.N.,  in  charge  of  the  Survey  of  those 
Islands. 

Near  Guernsey  and  to  the  northward  of  that  island  the  true  Channel 
stream  prevails ;  the  great  body  of  the  flood  running  about  E.  by  N. 
whilst  the  tide  is  rising  at  Dover,  and  the  ebb  W.S.W.  when  it  w 
falling  at  that  place ;  but  near  Roches  Douvres  to  the  southward  the 
flood  stream  sets  S.E.  into  the  Gulf  of  St.  Malo,  and  the  ebb  N.W.  out 
of  it,  the  change  in  the  latter  stream  taking  place  an  hour  after  high 
and  low  water  by  the  shore  respectively,  and  near  the  time  of  half 
flood  and  half  ebb  at  Dover. 

Thus  what  is  called  tide  and  half  tide  prevails  at  Guernsey  and 
amongst  the  islands  to  the  northward  ;  whilst  at  Jersey,  and  along  the 
southern  shore  of  the  Gulf,  and  out  to  the  westward  towards  Roches 
Douvres,  the  stream  is  more  uniform  and  regular ;  the  former  resulting 
directly  from  the  action  of  the  Channel  stream,  the  latter  from  an 
interruption  of  the  southern  portion  of  that  stream  by  the  coast  of 
France,  and  its  diversion  into  the  Gulf  of  St.  Malo. 

The  centre  of  the  Deroute  Channel  (between  Roches  Douvres  and 
Guernsey)  may  be  considered  to  mark  the  separating  boundary  of  these 
two  streams  ;  for  along  this  line  and  to  the  eastward  they  successively 
run  together  side  by  side,  blend,  and  separate  in  alternating  direction 
and  force,  depending  on  the  state  of  the  tide. 

It  should  here  be  noted  that  the  tidal  stream  around  and  between 
the  Channel  Islands  has  a  rotary  motion  (evidently  caused  by  the 
different  action  of  the  above-described  two  streams  and  the  peculiar 
form  of  the  shores  of  the  gulf)  from  right  to  left,  going  right  round 
the  compass  in  little  more  than  twelve  hours  (an  ebb  and  a  flood). 

It  is  also  worthy  of  remark  that  in  consequence  of  these  differences 
the  action  of  the  streams  near  the  northern  and  southern  parts  of  the 
gulf  are  the  reverse  of  each  other,  there  being  slack  tide  near  Roches 
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X^ouvrea  and  along  the  southern  shore  of  the  gulf  when  the  stream  is 
r manning  at  its  maximum  rate  northward  of  Cape  La  Hogue  and  Alderney, 
axid  vice  vend. 

About  the  time  of  half  ebb  at  Dover,  and  the  first  quarter  flood  by 

tli<  shore  at  Guernsey,  the  stream  sets  sharply  into  the  gulf  on  both 

sides,  and  continues  to  run  in  south-easterly  until  a  little  after  half  flood 

the  shore,  and  slack  and  change  of  stream  in  the  offing,  both  of 

lich  occur  nearly  simultaneously  with  low  water  at  Dover.  A  division 

the  Deroute  stream  now  takes  place,  the  northern  part  sweeping  to 

s  E.N.E.  through  the  Russels,   Swinge,  and  Race   Channels,   and 

uniting  with  the  east-going  channel  stream  to   the  northward  of 

lerney,  the  southern   part   near  Roches   Douvres  setting  into  the 

itli  of  the  gulf  to  the  S.E.,  past  Jersey  and  the  Minquiers,  until 

'li  water  by  the  shore  ;  after  which,  although  the  main  body  of  the 

sam  to  the  southward  slacks,  its  northern  border  turns  off  to  the 

).  past  Jersey,  and  into  the  Deroute  stream. 

'ho  ebb  stream  begins  to  run  out  of  the  Gulf  to  the  westward, 
in  along  its  southern  store,  soon  after  high  water,  but  farther  out 
-the  channel  within  Roches  Douvres   not   till  an  hour  later.    At  a 
I>*>js5tion  N.W.,  eight  miles  from  Roches  Douvres,  the  stream  changes  at 
hours  ebb,  and  farther  to  the  northward  near  Guernsey  (as  already 
ced)  the  slack  and  change  of  stream  takes  place  soon  after  half  ebb 
:he  shore,  at  which  period  the  W.S.W.  stream  also  makes  down 
tlxxrough  the  Race,  Swinge,  and  Russels  Channels. 

Out  in  the  offing  westward  of  Guernsey  the  stream  seldom  attains  a 

r^t"C3    of  3  knots  until  the   island  is    approached   within  four  or  five 

m*l.es,  where  it   increases  to  4£  knots  ;    in    the  Russel  Channels  it 

exceeds  5  knots,  and  it  runs  about  the  same  rate  between  Jersey  and 

tli©    JVIinquiers  ;  in  the  centre  of  the  Deroute  Channel,  between  Jersey 

***<!    Serk,  its  strength  is  barely  4  knots,  and  3  knots  farther  westward 

kfct'vyeen  Guernsey  and  Roches  Douvres  ;  near  Roches  Douvres  the  rate 

*PI>^ar8  to   be  4  knots  ;    in  the  offing  north  of   Alderney  and  the 

Cas<£aet8  5J  knots  is  not  an  uncommon  rate  for  an  ebb  spring  tide,  and 

5>n    similar  occasions  the  Race  and  Swinge  streams  run  more  than  7 

1*Iie  rapidity  with  which  the  tides  rise  and  fall  and  their  velocity  are 
S^e^tly  influenced  by  strong  north-eastern  and  south-western  gales; 
***e  former  retarding  and  the  latter  accelerating  their  progress  in  a 
^x*fcarkable  degree  ;  the  latter  will  also  cause  the  Race  stream  to  run 
three  quarters  of  an  hour  longer  to  the  north-eastward  than  common, 
a****ough  the  former  has  not  a  similar  effect  upon  the  stream  when 
ru*Uaing  to  the  south-westward. 


avenge  duration  of  the  flood  stream  is  5|  hours  and  of  the  ebb  6}  hours. 


4? 


TIME 

OF 

HIGH  WATER  ON  FULL  AND  CHANGE  DAYS; 

WITH  THE  RISE  OF  THE  TIDE 

AT  SPRINGS  AND  NEAPS. 
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Maclear,  H.M.  Astronomer  at  the  Cape  of  Good  Hope. 
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D'Urville,  Duperrey,  Givry,  La  Perouse,  and  Roussin  of  the  French  Navy. 

Bellingshausen,  Krusenstern,  Lisiansky,  and  Lutke  of  the  Russian  Navy. 

T  soman,  Melville,  Smits,  Swart,  and  Van  Rhyn  of  the  Dutch  Navy. 

Klint,  Lowenorn,  and  Zahrtmann  of  the  Danish  and  Swedish  Navies. 

Bauxa,  Malaspina,  and  Tofino  of  the  Spanish  Navy. 

U.  S.  Coast  Survey  under  Professor  A.  D.  Bache.    Maury  and  Wilkes  of  the  U„  S.  Navy, 
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TIME 


OF 


HIGH  WATER  ON  PULL  AND  CHANGE  DAYS 

AT  THE  PRINCIPAL  PLACES  ON  THE  GLOBE; 

NGED    ACCOBDING  TO  THE  APPARENT  PROGRESS  OF  THE  TIDE  WAVE , 

With  the  Rise  of  the  Tide  at  Springs  and  Neaps.* 


query,  thus  ?,  is  placed  after  the  Time  of  High  Water  and  the  Rise,  it  indicates  that  what  are 

given  are  approximations.) 
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the  Rise  of  the  tide  is  meant  its  vertical  rise  above  the  mean  low  water 

t  Above  the  bed  of  the  lake. 


level  of  spring-tides. 
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9     7 

7  56 

8  49 

11     0 


ft. 
3? 

1? 

1? 

1? 

1? 
2-3? 
2-3? 
2-3? 
2-3? 
2-3? 

3 

2 

H 

2| 

H 
H 

2§ 

U 
l 


ft. 


Bermudas. 

Ireland  Id.  Dock  1        „  , .    , 
Yard        -       -}       7  14    I 


I 


} 


North  America,  East  Coast.    (Isthmus  of  Panama 
to  the  Northward.) 

Grey  town 
Blewfields     - 
Corn  Islands 
Colombilla    Cay, 

Pearl  Cays 
Cape  Gracias  Harb. 
Royal     Harbour,  1 

Kuatan  -  j 

Serranilla  Bank    - 
SerranaBank 
Old  Proyidence     - 
Bonacca  Island     - 
Mugeres  Harbour 
Cozumel 
Cape  Catoche 

Campeche        -    -         1  45  2*  2 

Sisal 

Laguna  de  Tenninos 
Triangles        -     - 
Areas  Rocks 
Vera  Cru* 

United  States. 

(Texas,  Louisiana,  Mississippi,  Florida,  Georgia, 

and  S.  jr  N  Carolina.) 


9  0 

li    1 

1  50 

2 

1  45 

2 

2  0 

2 

10  30 

2 

7  45 

3J 

irr. 

2 

2 

mr. 

1 

9  0 

!} 

9  30 

8  30 

H 

9  30 

li 

1  45 

2* 

2 

noon 

1* 

14 

noon 

ii 

i 

2 

Brazos  R.  (entr.)f  ( 
St  Luis  Pass,  Texasf 
Galveston     - 


irr. 


K 


1} 

if 
if 


Place, 


nigh 

Water, 
Full  and 
Change. 


Rise. 


Springs. 


Sabine  Passf 
Calcasieu  Riverf   - 
Vermilion  Bay     "\ 

(entrance)t  -  J 
Atchafalaya  Bay  f  - 
Timballier  Bayf  - 
Barataria     Bay     \ 

entrance)f        -  J 
Mississippi  S.W.  pass1 
Biloxif 
Mobile 
Pensacola 
St.  Andrews  Bayf 
St  Georges  Sound  1 

(west  entrance)f  J 


} 


(middle  entr.)f 
Apalachicola  Bay  - 
St.  Marksf  - 
Cedar  Caysf 
Tampa  Bayf 
Tortugasf    - 
Cay  Westf  -  i 

Cay  West,  N.W.  1  » 

Channelf         -  j 
Sand  Cayf  - 
Indian  Cayf 
Cape  Floridaf 
Lower         Mata-  "1 

cumbe  Bayf  -  J 
St  Augustinef  - 
St.  Johns  Riverf  - 
Fort  Clinch,  Fer-  "I 

nandinaf  -  j 

St.  Simons  Islandf 
Doboy  Lighthousef 
Savannah  (City)f  - 
Fort  Pulaski,  Sa- 1 

vannah  (entr.)f  j 
Hilton  Headf 
St  Helena  Soundf 
North  Edisto  R.f  - 
Charleston! 
Bulls  Island  Bay  - 
Georgetownf     .    - 
South! 

Islandf    -       -J 
Wilmingtonf 
Cape  Fear  River"! 

(Smithville)t  -J 
Bald  Headf    -      - 
Port  Royal  Soundf : 
Entrance 
Beaufort 
Ocracocke  Inletf  - 
Hatteras  Inletf     - 


h.  m. 


irr. 

irr. 
irr. 

irr. 


irr. 
irr. 

irr. 
irr. 

1  31 

1  14 
0  51 
11  21 
9  56 
9  30 

9  10 

8  40 
8  23 
8  36 

8  23 

8  21 

7  28 

7  53 

7  43 

7  33 

8  13 

7  20 

7  19 
7  8 
7  10 
7  26 

7  16 

8  40 

7  56 

9  6 

7  19 
7  26 

7  16 
7  26 
7     4 

7     4 


ft. 
li 
*i 

n 

2-2± 
2 

U 

2 

1-2 

u 

1-2 

2J-4 

1} 

2J-4 
3 

H 

:i 

H 

2 

2* 
1* 

2i 
5 

»i 

84 
7| 

8 

H 

7 

6 
5* 

*i 

3 

H 

5 
» 

*: 


(Chesapeake  Bay  and  River**') 


Cape  Henry 
Cape  Charles 


7 
7 


40 
45 


4 
5 


*  From  the  Anuario  de  la  Direction  de  Hidrografia,  Madrid,  1863. 

/  From  the  United  States  Coast  Survey,  the  times  of  High  Water  being  the  Corrected  and  l 
Vulgar  Establishment. 


;    Water, 
I  Fall  and 

i   Change. 


L(Moodj*l  ' 
rf)  -  -J 
tank  Birer  1 
ry  Point)-/ 


IS  SB 
1  16 
4  38 


Oreek)* 
*>      RiTerl 
in  Point)*  J 


(Delation  Bag  and  Hivcr.) 


[enlopen     - 
re   Break- I 
f     -        -/ 
cCapeMay* 

and  Light* 
iKt-t*     - 
•*le* 

8    0 
8    0 

8  33 

9  52 
11  53 

1   18 

■i 

7 
7 
7 
■i 

a 

'eat  Jersey 

) 

uring  Inlet*   . 
feg  Harbour; 


(ZoxjT  Iitund  Sound.) 


Hill* 
flon*- 
Inll  Island* 


J  I  aland*  ■ 
Bay- 
Point* 


(Aiw  Fori  to  Portland. 
9  S7 
8  19 
look*  -  7  28 

Sale      Ap- 


r  Talaud 
.Jh.Dk.)* 
or  Acto-1 


HetlGatePotCovc, 
(S.E.part)*     - 
—  Wards    bland! 
(Paupers  Dock)*/ 
Mod  tank  Point'    - 
Block  Island* 
Point  Judith* 
Newport* 
NewBedford,eutr-' 
Uird  Island  Light* 
Kettle  Cove* 
Cuttybunk* 
Quicks         Hole  "I 
(S.  Side)*  F 
.,      <N.  Side)- 
Menemsba  Bight* 
Woods  Hole(. 


fron 


rard 


Sound)' 
—  (entrance  from  \ 

Buzzard  Bay)*  J 
Tarpaulin  Cove*  - 
Gay  Head 
Holmes  Hole* 
Edgartown* 
Hyannis*    - 
Nantucket* 
St.  George  Shoals 

Monomoy*     - 

ProviHcetown*     - 
WeUfleet*    - 
Cape  Cod 

Barnstable    - 
Plymouth* 
.Boston  Light* 
Boston   (Charles- 1 
townNavalYd.)*  J 

G  loucestcrll  arbour* 

liockport*     - 

Annisquam* 

Ipsnich* 

Ncwburyport* 

Portsmouth* 

Richmond  Island* 

Portland* 

Kennebec  River  1 
(Hanniwelk  I 
Point)*  -  J 

Mount  Desert  Id.  - 


High 
Water, 

Full  and 
Change. 


7  36 
7  S9 

7  *5 

7  57 


7  37 

11  13 

12  16 
12  22 
12  24 
10  30 


lay  ofFuady,  Nona  Scotia. 


Cape  Sable,  Bar-] 

rington      Bay,  } 

S  27 

*i 

(Clam  Point)  -J 

CapeSable,Clarkes  1 
Harbour          •  J 

Pubnico 

Argyle,      (Jones  1 
Anchorage)    -  J 

9  27 

12j 

4 


he  United  Statu  Coast  Snmy,  the  times  of  High  Water  being  the  Corrected  and  not  the 

Vnlgar  Establishment. 


164 


Place. 


High 
Water, 
Fall  and 
Change. 


Rise. 


Springs. 


} 


Seal  I.  (Cape  Sable) 

Ellenwoods    An- 
chorage 

Jebogue 

Yarmouth   - 

East  Sandy  Cove,  1 
St  Mary  Bay- J 

Petit  Passage 

Grand  Passage 

WestSandy  Cove,  \ 
St  Mary  Bay- J 

Digby  Gut 

Port  George 

Isle  Haute 

Black  Rock 

SpenseraAnchorage 

Parsboro,    Basin  1 
of  Mines  j 

Horton  Bluff  „    - 

Noel  Bay        „    - 


h.  m. 
9  49 

9  54 


10 
10 


4 
9 


10  33 

10  41 
10  43 

10  47 


11 
11 
11 
11 
11 


0 
17 
21 
29 
42 


12  17 

12  30 
12  41 


ft. 
12$ 

13 

15 
16 

21* 

22 

20| 

23 

27* 

32 

33 

36 

39 

43 

48 
50* 


Bap  of  Funrly,  New  Brunswick. 


Machias,  Seal  Isd. 
Seal  Cove,  Grand  1 

Manan  -  J 

Grand    Harbour, ' 

Grand  Manan  - 
Fish  Head,  Grand 

Manan 
West  Quoddy       - 
Campobello  1 

(Welcbpool)    -J 
St  Andrews 
L'Etang  Harbour  - 
Lepreau 

St  John  Harbour 
Quaco 

SpicersCove  (near  "I 

Cape  Chignecto)  / 

Grindstone  Island  - 

Folly        Point 

(mouth  of  Petit 

coudiac  River 

Cumberland  Basin  \ 

(Sackville)      -  J 
Monckton(Railway) 


xsiana- 
oint     "I 
Petit-  \ 
liver  -  J 


11  5 

10  54 

11  7 

11  16 
11  12 
11  21 

10  50 

11  19 
11  18 
11  21 
11  35 

11  35 

11  47 

11  49 

11  55 

12  15 


Nova  Scotia. 


Negro  Harbour     - 
Shelburne     - 
Bugged  Island     - 
Port  Mouton 
Liverpool  Bay 
Port  Metway 
Cape     le     Have  1 

(Spectacle  Id.)  J, 
Le  Have,  Crooked  \  | 
Channel  J  , 
„    Mothers  Island 


8 
8 

7 
7 
7 
7 


12 

4 
59 
54 
50 
50 


7  48 


7 
7 


51 
51 


18 
20 

21 

22* 

21 

23$ 

25 

23* 

24* 

27 

30 

37 
41 

45 
47 


7 
7 

?i 

8 
8 


7* 
7 


ft. 
10* 

10* 

llf 
13 

17J 

18 
17 

19 

23 

28 

28* 

31 

33 

37* 

40 
43* 


UJ 
15 

17* 

18* 

17 

20 

21 
20 
21 
23 
25 

30* 

34* 

38 

38 
37.} 


5$ 

5* 
6 

5 
5 

5* 


5} 


Neaps.   ' 


Place. 


High 

Water, 

Full  and 

Change. 


Rite 


Springs. 


ft 


»> 


Le  Have,  Getsons  1 

Cove.  J 

„    Bridgewater,  \ 

McKean's  Wharf/ 

„    Lunenburg    1 

(Sp idlers  Cove)  J 

Little  Tancock  Id. 

Mahone         Bay,  ") 
Heckmans    > 
Anchorage  J 
Princes  Inlet 
Ham  Island 
Martin'sRiver 
Chester 

Prospect  River     - 

Blind  Bay    - 

St.        Margarets  1 
Bay, Shut-in  Id.  / 

Sable  Island,  N.  side 
„  S.  side 

Halifax  Harbour  - 

Jedore  Harbour    • 

Ship  Harbour 

Sheet  Harbour 

Liscomb  Harbour  - 

Beaver  Harbour    - 

Island     Harbour,  "I 
Country  Harb.  J 

Whitehaven 

Canso  Harbour 

Crow  Harbour 

Guysborough 

Pomquet 

Cape  George 

Merigomish 

Pictou  Harbour     - 

Caribou  Harbour  • 

Amet  Sound 

Tatamagouche 

Wallace  Harbour  - 

Pugwash  Harbour 

Bay  Verte 


b.  m. 

ft. 

7  55 

n 

8  6 

8 

7  54 

7*  ! 

7  43 

7* 

7  45 

i 

7 
7 
7 
7 
7 
7 


42 
47 
43 
44 
43 
46 


7  47 


New  Brunswick, 


Jourimain  Island  - 
Shediac  Harbour  - 


9 
1 

8 


30 


an 


7* 

7i 

7* 
7 

7 
7* 

7* 


7  30 

4 

6  30 

4 

7  49 

6 

7  45 

7  54 

8  6 
8  0 
7  40 

6* 
6* 
6* 
6* 

6* 

7  40 

6J 

8  0 

7  48 

8  0 

8  20 

9  15 

H 
6* 

6* 
6* 

4 

9  15 

4 

10  6 
10  0 

5* 
6 

10  0 

6 

10  30 

8 

10  0 

8 

10  30 

8 

10  30 

7 

10  0 

9 

Prince  Edward  Island, 

East  Point  -  ;       8  30     : 

Cardigan  Bay  -  8  40 
Cape  Bear  -         9    o 

Hillsborough  River : 

Charlottetown  -  10  45 

Head  of  River-  11     o 

Crapaud       -        -  10     0 

Bedeque  Harbour  -  10  15 
Minimegash  -  3  so 
EgmontBay  -  3  0 
Cascumpeque  Hr.  -         5  40 


6 

4 


3* 

5 

6 


10 
8 
7 
5 

4 
3 


High 

Rue. 

High 

Rise. 

Water, 
Fall  and 

Place, 

Water, 
Fall  and 

Change. 

Springs, 

Neaps. 

Change. 

Springs. 

Neap*. 

m.  h. 

ft. 

ft. 

b.    m. 

ft. 

ft. 

dHarb.   - 

S     0 

3 

S 

Mingan  bland 

1  30 

6 

6   10 

4 

9 

Bay  of  Seven  Is- 1 

5 

6  40 

S 

7     0 

«* 

3 

Anticoeti     Island  1 

rHirljonr 

B  30 

4 

>! 

(East  Cape)  -  J 

1      0 

5 

8 

nHarb.    - 

B  40 

S 

„     Bear  Bay 

1    10 

5 

3 

„     West  Point    . 

2     0 

Cape 

Irtlon  Iih 

ni 

Cawee  Islands 
Egg  Island 

1  50 

2  0 

9 
11 

5 
6 

od 

9    0 

** 

Point  de  Mount     - 

12    0 

12 

6 

^iuo,  N.  1 
entrance  J 

9  IS 

4 

3 

Cape  Chatte 

ia    o 

13 

8 

Godbont  River 

1  52 

11 

6 

sister  Cove 

9  10 

*i 

St.  Nicholas  1  [.ill.. 

1  55 

IS 

7 

lire* 

9    0 

* 

Manicouagon  River 

2  15 

12 

7 

*i 

Bersimis  ltivi'r      . 

3     0 

13 

7 

>rth 

8    0 

Bic  Island    - 

2   15 

14 

81 

rRr.y        - 

8  34 

s 

*1 

Port  Nenf 

2   10 

13 

8 

Harbour    • 

B  13 

5 

Matan  River 

3  15 

7 

a  Bay        - 

B  15 

5i 

Little  Metis 

2  10 

13 

8 

rg  Harb.   • 

S 

Bagnenay ,  Tadougac 

3  45 

17 

10 

rBay       - 

7  30 

6 

„      Chicoutimi 

4  11 

12 

8 

li  Harbour 

8  30 

6* 

*, 

8  10 

5 

4 

River  St.  Lawrence. 

*d 

8  30 

4i 

3 

ait     Bay,! 
,e  Island-/ 

Magdalen  River   - 

11     0 

Mount  Louis  Bay 

11     0 

6-8 

digue,  „   - 

7  55 

H 

*t 

Green  bland 

Brandy  Pots 

2  45 

3  0 

16 
17 

10 

Latrai'nr  at 

A  Gulf  St 

Lawrence 

Coudres      Island  1 
(Prairie  Bay)  -/ 

4  35 

17 

10 

n«xbo.r,] 

Pillars 

5     0 

17 

10 

avik          \ 

5 

Crane         Island,  "1 
Middle  Traverse/ 

5  24 

1               -J 

t      - 

5  38 

7 

Orleans      Island,  1 
North  Traverse  J 

5  40 

17 

■7 

S  El 

7 

6  38 

18 

13 

f      Inlet,  1 

i  Harbour  J 

G  !0 

7 

Carouge  River 

7    15 

16 

Frechette  Island   - 

8     0 

9 

Island      - 

7  30 

6-7 

PortNeuf   - 

8  30 

14 

9 

fickle       - 

6  37 

6 

Grondine    - 

9     0 

6 

Run 

6  40 

7 

Cape  Roche 

9  30 

6 

4 

■  Sound   - 

6  40 

3, 

Champlain 

9  45 

9 

Harbour  1 
rraphPt)/ 

6  40 

3i 

Batiscan 
Antigonish  Harb,  - 

9  48 

9     0 

4* 

2 

Bay        - 

7  as 

7  45 

34 

>* 

Three  Rivera 

11  30 

1 

Bay"       - 

moor  Bay 

8  45 

9  0 

*. 

3 
Si 

Gul/ 

St.  Laura 

9  15 

5 

3* 

St  Paul  Id.  ■ 
Magdalen  Islands  - 

8     0 
8  20 

5 
3 

2 

16  SO 

6 

3 

Gaspe1  Bosio 

3  40 

5 

3 

I  Island    - 

10  30 

5 

3 

Point  Macqncrean- 

2     0 

5 

3 

in  Harbour 

10  30 

5 

3 

Carleton  Point 

3     0 

6 

to  Bay      - 

10  30 

5 

3 

Dalhousie  Harb.   - 

3   10 

9 

iBay      - 

10  45 

5- 

3 

Campbell    Town,! 
Ristegouche  R.  J 

tohqamn  - 

11      0 

5 

3 

iBay     -  1 

a  Har-|; 

11    10 

5? 

3? 

Bathnrst 

3   15 

7 

4 

11    32 

5 

3 

Shipplgan 

3  42 

5* 

3 

Caraquette  Harboor 

2  40 

6 

3 

11    30 

5 

3 

Miscon 

2  30 

3 

irbonr   -  j 

1    16 

6 

MiramicMBar      - 

5  30 

3 

3 

High 

Km. 

High 

Rise. 

Place. 

Water, 

Full  and 

Place. 

Water, 
Fall  and 

1 

Change. 

Springs. 

Neap*. 

Change. 

Springs.    Si 

h  m. 

ft. 

a 

h   m 

ft-       t 

Sheldrake  Island   - 

6    0 

5 

3 

Castors  Harbour  • 

10  SO 

St 

Vin  Harbour 

9  45 

5 

3 

tit.  Barbc  Ilarb.    - 

10    0 

4       1 

BeauWre  Island   - 

6  30 

« 

Sew  Ferole  Cove! 

Point  Escumenac  - 

4   10 

21 

and  St  Marga-  1 

9  28 

**-H| 

Richibucto  River  - 

3  30 

i\ 

rets  Bay           -J 

Bnctouche  River  - 

7    OF 

41 

Old  Ferole  Harb.  1 
and  Brig  Bay  -  J 

Cocagne  River 

7  30? 

4? 

2? 

9  46 

Port-au-Choix,      1 

(N.W.  Coast)-/ 

Cow  Head  Harb.  - 

10  47 

10  41 

5 

H   ! 

JW 

vfouitdlam 

St  Pierre     - 

8  33 

6* 

'! 

Petit  Port,  Bay  of] 
Islands      -      -; 

10  42 

Lsmalin  Harbour  - 

9   15 

8* 

Great  aiid  Little  1 

8   15 

7 

• 

St  George  Harb.,  1 
w.  Coast/ 

10     3 

«* 

Great    St.   I*w-\ 

8  30 

* 

York  Harb.     „ 

10  37 

Bit 

rencc  Harbour  J 

Little  Port      „ 

10  42 

*J 

Burin  Harbour     - 

8  45 

6J 

*i 

Codroy  Island 

9  15 

St.  MaryHarbour- 

7  40 

71 

Port  Basque 
La  Poile  Bay 

8  55 

** 

Xorth  Harbour     ■ 

8     0 

~i 

5 

9     0 

6 

Cape  St.  Mary 
Plaeentia    - 

8  30 

8  30 

7 

5 

5 

Hud-m  Strait. 

Trepaasey  Harbour 

7     0 

64 

5 

Button  Islands 

6  SO 

i 

Cape  Race 

4 

5 

Fury   and  Hecla  1 

St.  Johns      - 

7  30 

« 

Strait,  Melville  I 

7     0 

8 

Spaniard*  Bay 
Harbour  Grace     - 

7  as 

3 

3 
3 

Peninsula        -  J 

! 

Carhonear 

7  20 

« 

3 

1  'adton  Bav 

Hants  Harbour     - 
Smith  Sound 
Bonaviila 

7   13 
7     8 
7  25 

a 

3 

3 

York  Factory 

11   15 

'£•1 

Kings  Cove 

Boll  Id-.TrinityBay 

7   15 
7  22 

i 

9i 

2 

Arctic  JRrgions 

Greenland,  Wett  Coast 

Hearts  Content  „ 

7  33 

4 

2* 

Julianshaab 

5     6 

7 

New  Perlican       1 

Harbour          „  J 

»} 

Fredericksbaab 

6     3 

»H 

Holsteinborg 

6  30 

10 

Greens  Harbour   - 

8  44 

a 

Upernivik 

11     0 

8 

Trinity  Harbour,, 

7  10 

2 

Wolstenhoun         1 
Sound     -        -  J 

Random       Head  1 
Harbour          -  j 

7     8 

3* 

si 

"t 

Deer  Harbour      „ 

7  49 

8 

6 

2 

B 

wrow  Stra 

t. 

Jones  Harbour  ,, 
Catalina  Harbour  ■ 

7  49 
7     0 

2 

Port  Leopold 

12     6 

S    I 

Barrow  Harbour  - 
Fogo  Island 

7   10 
7  20 

S-6 

Erebus  Bay 
Griffith  Island 

12      6 
12  15 

8 
H  1 

Funk  Island 

7    0? 

2-3? 

Triton  Harbour   - 

7     0? 

2-4? 

M 

IviBe  Man 

i. 

Cornell  Harbour  - 

7    Of 

2-4? 

Winter  Harbour  - 

1  30 

Pleor  de  1-is  riarh. 

7    15 

2-4 

Dealy  Id.,  Brid-1 

. 

Houge  Harbour    - 

7    0? 

2-4? 

port  Inlet        -  J 

*    1 

Croc  Harbour 

6  30 

*i 

St  JnlienHubour  | 
Goose  Cove 

7    21  A.M. 
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thorn*,  and  at  low  water  he  walked  round  his  vessel. — Extract  from  a  Utter  from  CommaAr  C 
■M,  N.M.S.  Gamut,  Sept.  1867. 
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"  From  a  survey  of  Aden  anchorage  by  Commander  Dayman,  R.N  H.M.S.  Hornet,  1863  ( 
according  to  the  Surveyors  of  the  Indian  Navy,  springs  it  Aden  rise  8£  feet 

|  Deduced  from  observations  made  in  the  EJ.C.  Irk-  r,;ij>lirak-5  isiT-sn.  and  H.M.  schooner  Mari 
the  Indian  Navjr,  1898-60,  by  Commander  G.  C.  Constable  and  Lieutenant  A.  W.  Stifle  of  I 
Indian  Navy. 
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J6  Jit  t.     C^niniouder  John  Hutchison,  R.N.,  Admiralty  Surrey,  Sooth  Australia,  1862. 
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!    Fraser  River  (emr.) 

Bnrrard        Inlet,  \ 

G.  of  Georgia  -  J 

1   Plumper       Cove,  1 

Hone  Sound!  J 

,  Port  Graves*        . 

i  Stuart  Channel,     1 

'I         (Oyster  Harb).  J 

„  (Cowitchin      1 

Harbour)   -  J 

::   Maple  Bay 

JNanairaoHaibourl 

G.  of  Georgia  -  J 

Nanoose  Harbour, " 

Vancouver  Id. 
Pender  Harbour,  1 
Strt.ofGeorgiat  J 
:  Port  Augusta 
I  Hernando  Island,  1 
(BakerPaSSage)  t 
Strt.  of  Georgia  J 
|  Sturge  Narrows 
i  Rendezvous  Ids. 
I  Stuart  Island 


11  36 

0   15 


2   30 
6     0 


2     0 
6  30 


the  U.S.  Surrey,  the  tune*  of  High  Water  being  the  Corrected  and  not  the  Vulgar  Establishment 
to  October,  from  Midnight  to  3  a.  m.    November  to  April  from  Noon  to  3  p.  m. 
i  observation*  made  in  the  month  of  October. 


High 

Bin, 

High 

Itbe. 

Water, 

Fan  and 

*-     ss. 

Change. 

Spring*.       Xeap*. 

Spring'    : 

I      h.  m. 

ft.                ft. 

V,V,- i.  •—■-■:. <!:.'■ 

.. 

fa.  m. 

ft. 

Bute  Inlet 
GowUand    Ilirb..' 

13 

lE^'S"}  »  • 

„ 

DiaeoTery  Pa*>  \        3  30 
Seymour  Narrow!          4    0 

11 

Xuchatlitx  Inlet .,  -        12     0 
Xootka       Sound,"! 

Vancouver  Id.  J      ,s    ° 

Is 

Cameleoo    Harb., 

Hesoniat  Hart.  „  -       IS    0 

12 

Nodalei  Channel/        3    ° 

is       m 

Barclay      Sound,  1       ,„     „ 
Iilaud  Harbour  J      la     ° 

11 

Forward  Hart., 

3    0 

Boner       Creek, 

Clayoqnot  Sound  -        13     0 

is 

Laoghboroujh 

3    0 

16               Hi 

Inlet 
Toput  Barbour  - 

S    0 

16             11| 

America,  Nerlk  Wat  CoatL. 

Knox  Bay 

12     0 

16 

Schooner  Retreat, 

0  30 

Pert  Seville* 

0  30 

FiU  Hugh  Sound 

Port        Harvey* 

Saftir  Cove,  Fh* 

(M(W).)       u;"J 

10 

Hugh  Sound     - 

1     n 
1     0 

Beaver  Cove 

Gold  Slreani  Har-' 

Alert   Bay,   Cor-I 

13 

boor,  Fitx  Hugh 
Sound   - 

1      0 

Nimpkiih  Ttiur    - 

0  30 

Xiunn      Harbour, 

Mi  Harbour*  - 

0  30 

IS*          ill 

12 

1'i-z  Hugh  Sound  j 

Shotlurtie  Bavt    • 

McLaughlin  Bar,  ] 
l"ti  Hugh  Sound  j 

Boll        Barbour, 

'       0  30 

GolctaaChannelt 

12* 

SLidegste  Inlet     - 

I      0 

1; 

Blondes  and  Tn- 

Alpha  Bav,    Pitt! 
Island    -             -j 

eey    Harbour*, 

*      .v     n 

. 

1      0 

so 

Queen  Charlotte 

IS     0 

16      '      14 

Dun  ran          Bay,  1 

Chatham  Sound  j 

SoODd 

, 

SI 

Cypreaa  Harbour, ' 
Sharp  Pastage 

1!     0 

..     .     ,„ 

Port  Knper           -         \  40 
Port  Simpson         -  1       0  35 

IS 

21, 

Deep      Harbour, 

Portland       Inlet,  1  ' 
(Salmon  Core)/;       >     8 

Fife  Sooml      - 

16               llj 

11 

l.A..'-    !!_:      -.,-, 

SitkaJ       -            .         „  M 

Smith  Inlet     - 

1     0 

14                 9 

Bebring  Bay         -  1      0  30 

Csllen  Harti.  „     . 

,      12     0 

PortEtchea          -  !      1   is 

H 

is, 

Quataino   Sound, 

11     0 

.,      Chalmers 

1     0 

"Vancouver  Id. 

11 

..     Chatham 

1     0 

KUakino  Inlet      - 

;      12     0 

IS 

Ounalaahks  Island 

7  30 

n 

Klaakiah  Inlet   „ - 

12     A 

Cape  Roahnoff      - 

7  30 

Kaaparte  Inlet   „  - 

1      12     0 

Good-news  Bay    -  '■      g  15 

i»t 

Ou-0u-Kinih 
Inlet 

Golornin  Bay       -  j      6  23 

18 

Port  Clarence        -  1      4  25 

Kvuquot    Sound , 
Vancouver  Id. 

■    From  r.Wn.1 

12     0 

12 

Cliamiso  Island    -         4  43 
Point  Barrow         -         11  4S 

»-« 

t  From  obaerTaiiona  made  in  the 
J  The  riae  at  Sitka  aa  given  by  C..„ 
exceed  7  fcet,  but  on  the  authority  of 


Pearce,  B.M.8.  Alert,  in  hia  remark,,  in  1  «n  a 
-J-  Pike,  H.M.S.  I*v,a«tioT^a™iiry 
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TIME 


OF 


HIGH  WATER  ON  FULL  AND  CHANGE  DAYS 

AT   THE  PLACES   GIVEN   IN  THE  PRECEDING  PAGES; 

AB&ANGED  ALPHABETICALLY; 
With  the  Rise  of  the  Tide  at  Springs  and  Neaps.1* 


query,  thus?,  is  placed  after  the  Time  of  High  Water  and  the  Rise,  it  indicates  that  what  are 

given  are  approximations.) 


Place. 


High 

Water, 

Fall  and 

Change. 


Rise. 


Springs. 


Neaps. 


Bahama*  -  - 
Head.  Scotland  - 
Knri,Tndian  Ocean 
»en,  Scotland  •  - 
nrey,  Wales  -  - 
■ach,  Prance  -  - 
twyth,  Wales  - 
os,  Brazil 
[f  Patagonia,  W.C. 
ehr,  Persian  Golf 
a,  Central  America 

so,  Mexico, W.  Cat 
Head,  Sumatra  - 

eg,  Ireland  -  - 
Bay,    Australia, 

jat. 

Port,  (Mary  Id.) 

w  Sea. 

e  Port,  Australia, 


h.  m. 

8  0 

11  10 

8  80 

1  0 

8  0 

4  14 

7  81 

3  20 

0  50 

7  30 

2  25 

3  6 

8  45 

5  14 

6  0 

2  0 

id  adjacent  Bays, 

La,  &  E.  Coast  f 

a,    Flores,  Malay 

Kpelago. 

Ity  G.,  Australia, 

Coast. 
is  Id,  Australia, 

Coast 

.toll,  Maldives    - 
fatte  Atoll,  MaL 

ire  Cove,  Tierra 

nego. 

Port,     New 

Sound,  Falk- 


2 

0 

4 

40 

/7  30  to 
1  9  30 

12 

0 

7 

30 

1 
3 

0 
0 

3 

10 

12 

20 

5 

30 

ft 

3 
23 

6 
12 
15 
22 

13* 

6-7 

18 

7 

9 

U 

8 

lOf 
18 

10 

8 


} 


7 
8 


21 

4 
4 


4 

8 


17 

10 

16 
10 


8 


5-5J 


H 


Place. 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Neaps. 


Agadir,  or  Santa  Cruz, 

Africa. 
Aggerminde,  Jutland     - 
Agnes,  St.,  Scilly  Isles  - 
Agulhas  Cape,  Africa,  S. 

Coast 
Aillik  Bay,  Labrador     - 
Air  Point,    River  Dee, 

England. 
Aix,  fie  d',  Charente  R., 

France. 
Ajar,  Hindoostan,  W.C. 
Akaroa  Harb.,  New  Zea- 
land. 
Akasi,  Japan  Sea 
Akyab,  Aracan  R.,  Bay 

of  Bengal. 
Al  Bids,  Persian  Gulf  - 
Alabat  Harbour,  Luzon  - 
Alan   Island,  Patagonia, 

W.  Coast. 
Albany  Ids.  (PortAJbany  ) 

Australia,  E.  Coast 
Albemarle  I<L,  Galapagos 
Port,  Falkland 

Islands. 
Albert  River  (Kangaroo 

Point)    Australia,    N. 

Coast. 
Alcmene  Port    Isle    of 

Pines,  New  Caledonia. 
Aldabra  Ids., Mozambique 
Aldborough,  England    - 
Alderney,  English  Chan- 
Alert    Bay,    Cormorant 

Id,  Johnstone  Strait, 

Vancouver  Id 


h.  m. 
12  45 

4  9 
4  30 
2  50 


10  54 

3  20 

0  50 
3  24 

6  36 
9  45 

8  30? 
10     0 
0  31 

12  15 

2     0 

7  15 

7  30 

8     6 

5  0 
10  45 

6  46 


ft. 
9 

2 

16 

5 

7 
25 

17 

14 
8 

6i? 
9 

6? 
9 
18 

10 

6 
7 

10-13 


10 
8? 
17 
15 


ft. 


19 

Wi- 
ll 
6 


3-8 


6)? 
12} 


b  Btse  of  the  Tide  is  meant  its  vertical  rise  above  the  mean  low-water  level  of  Spring  Tides. 

a  Surrey  of  Aden  Anchorage  by  Commander  Dayman,  R.N.,  H.M.S.  Hornet,  1863;   but, 
to  the  SorVeyor*  of  the  Indian  Navy,  springs  at  Aden  rise  8}  feet 


High 

Wise. 

High 

Rise. 

Place. 

Water, 
Full  nd 

Place. 

Water, 

Full  aud 

Change. 

Springs.  1  Neaps. 

Change. 

Springs. 

Sa 

Alexander  Fort,  Africa, 
S.W.  Coast 

h.  m. 
3    0 

ft. 

S 

ft 

Antigua    Id.    (English 
Hart).  ),CariLlj  can  Sea. 

h.  m. 

ft. 

' 

AlfreJPort.  Kowie  River, 
Africa,  S.  Coast 

3  50 

4-3 

a 

Aotongil      Bay      (Port 
Clioiscul),  Madagascar. 

4      0 

S 

Algeeiras,  Spain 

Algoa  B.,  Africa,  S.  Cat 

1    49 

4     0 

* 

e* 

Antonio  Cap.'  St,  Cuba 

Eiver,  Africa,  E. 

Coast 
St  Port,  Pata- 
gonia, E.  Coast 

3   15 

>1 
13 

1 

Alligator  Ray,  FioreS     - 

Kit. Australia, 

N.  Const 

8   IS 

6 

IS 

•  « 

18-30 : 

Alloa,   Filth    of  Forth, 

3  18 

m 

15 

Sl    Port,   Ma- 
gellan Strait. 

.. 

7 

Alpha  Bay,  N.W.  Coast 
<if  America. 

1      0 

so 

San,  Hiu  Plata 

Antrobus  Id.,  G.  St  Law- 

10     0 

10  30 

6 

Altona,  Germany      -     - 
Amboyna,  Moluccas 
Amelniid,  Netherlands    - 

5     9 
0  33 

B  30 

8 

H 

Antwerp,  Belgium    -     - 
Aor  Pulo,  Sumatra,  K.E. 

Coast. 
Aotea  HurIi.,New  Zealant 
Apalachicola  B.t  Gulf  of 

Mexico. 
Appcetetat  B.,  Gulf  St. 

Lawrence. 
Appin       Port       (Loch 

Linnhe),  Scotland. 
Appledore,  England 

4  S5 

IS 
5 

Amct  Sound,  Nova  Scotia 

Amirante  Isles,  (St  Joseph 

Id.)  Indian  Ocean. 

10  30 
5     0 

8 
8t 

5 

10     0 

12 

a  1-4 

Amlwch,  Wales    - 
Amoy  (Inner  Harbour), 

China,  Fast  Coast. 
Ampanam  B.,  I.otnbock- 
Amrom,  Denmark 
Amsterdam,  Indian  0.    - 

10  30 
IS     0 

8     0 

1    19 

18? 
18* 

6 

H 

13? 

14, 

11    10 
5  26 
5  28 

ST 
la* 

S3 

1 
1 

1 

Amulgawetn,  Persian  G. 
A  m  u  r  S  trai  t,  G.  of  Tart  ary 
Andaman  Ids.,  PortBlair, 
Indian  Ocean. 

PortCornwallis 

Strait,  Indian 

Andrava  B.,  Madagascar 
Andres, San  B.,  Patagonia. 

W.  Coast 
Andrews,   St,   Bay,   G. 

of  Mexico. 

New  Brunswick 

Aucgndn.  Virgin  Islands 
Amitt'um  (Port  Injang), 

&  Pacific. 
A  n  goxnRiv  er,  A  fn  ca  ,E.  C 
Angra,  Azores 
Pequena,  Africa, 

8.W.  Coast 
Angria   Bank,    Hindoo  - 

Man,  W.C. 
Anna  Pink  B.,  Patagonia, 

11  40 
11  40 

9  30 

10     0 
10  34 

6 
6-6 

»1 

Aquin  Bay,  St.  Dominen 
Aracan  R.  (Bar),  Bay  of 

Bengal,  E.  Coast 
Aracati,  Braiil 
Araish  EL  Africa,  N,  Cst 
Ara«u£.  Scotland 
Arauco  Bav,  Chile    -     - 

9  45 

6      0 
1   30 
5   50 
10   15 

8-3? 

fl 

9-lfl 

13* 

6 

I 

3  30 
0  45 

r 

S 

|  Arbroath,  Scotland 
1    Arcachon,  France    - 
Areas  Rks.  0.  of  Mexico 

1   35 
4  37 

111 
Ift 

1 

irr. 

1-2 

Ardglass,  Ireland 
Ariliiitjlhiii.l.oclil'eoeliau 

11      0 
5  31 

16 

■ 

1 

10  60 
9     0 
6  35 

23 

21 

Scotland. 
Ardriahaig,  Loch  Fyne  - 
Ardrossan,  Scotland 
Arenas  Ft,  San  Carlos, 

11   53 
11   45 
0   14 

9 
10 
6 

< 

19  32 

a  30 

13 
4* 
8 

Patagonia,  W.  Coast 
Argyle,  Bay  of  Fundy   - 
Ariea  Koad,  Pern     -      - 
Arichat,  Nova  Scotia     - 

9  27 
8      0 
8  10 

121 
S 
5 

II 

10  30 

9 

Arinagour,      Coll      Id., 
Scotland.  W.  Coast. 

5  39 

121 

0  45 

S 

Arkhangel,  White  Sea   - 
Arklow,  Ireland 

7  £8 

8  45 

** 

4 

Annan  Foot,  Scotland   - 
Annapolis,  United  States 
Anne.  St.  B.,  Cape  Breton 
AnnisMjuam.rnitt'dStiHos 
Anno   Bom   Id.,   Africa 
Anticosti  Id.,  G.  St  Law- 
rence, East  Cape 

11   56 
4  38 
8  34 

11      0 

3  45 

1      0 

BO 

6 
10} 
3 

U 

*i 

9 
8 

Arn  heiuB.,  Aust  ralia,  N.C. 
Arroa,  Malacca  Strait    - 
Arthur  Port,  Tasmania  - 
Arundel,  England 
—  (Bar)        -        - 
As  linens,  S.  Atlantic     - 
Asaph  St,  E,  Australia, 

8   10 

7  62 
12  SS 
11   35 
5   15 
5  45 

6 
10 

4 

11 
10 

14 

1 

„        Bear  Bay 

West  Point      - 
Antigonish  Ilurb.  K.  St 
Lawrence. 

1  10 

2  0 

o    o 

B 

3 

S 

Ascensiun  Id.,  S.  Atlantic 

S  80 

t 

4 

Alkali;  Port  Isiay 
Assar  Point,  Hindooatan, 

W.C. 

4  58 

12      0 

61 

is 

185 


" 

High 

i 

—                      t 

Rise. 

High 

Rise. 

Place. 

Water, 
Full  and 

Place. 

Water, 
Full  and 

Change. 

Springs. 

Neaps. 

Change. 

Springs. 

Neaps. 

h.  m. 

ft. 

ft 

h.  m. 

ft 

ft. 

i,  Oregon 

0  42 

n 

6 

Ballynakill  Bay,  Ireland 

4  40 

l2i 

9; 

lies  Bay,  Ecuador 

3  37 

13 

• 

Ballyness  (Bar),  Ireland 

5  22 

111 

8;- 

fclay    Bay,  G.  of 

irr. 

2-2$ 

Ballysadare         (Quay), 

6     0 

8} 

5i- 

ico. 

Ireland. 

t,  loch  Seaforth  - 

6  16 

15 

10 

Ballyshannon  (Bar) 

5  18 

1U 

*i 

Efoad,  Pern      -    - 

8  53 

5 

Bally  weel,  Ireland 

5  23 

12* 

8 

nd  Harb.,  New  Zea- 

7     5 

11 

9 

Balta,  Scotland 

9  45 

6 

«* 

,  N.  Island. 

Baltimore,  Ireland    -    - 

4  23 

10* 

Si 

ind  Id.    S    Psrifii* 

12     0 

3 

United  Rtftt^n 

fi  jii 

i* 

8 

H 

-t  Boss). 

1«            V 

«j 

: 

Baltrum,  Germany 

11  20 

tine  St,  U.  States 

8  21 

5 

4 

Banana  Ids.,  Africa,  W.C . 

8  15 

9 

—  St,  B^  Mada- 

4  30 

13 

Bankot  or  Sitri  R.,  (en- 

10 30 

11 

6 

ir,  W.  Coast. 

trance)  Hindoostan,  W. 

>lay,    Hindoostan, 

2     0 

3 

1-2 

Coast 

7oast 

Banda,  Moluccas 

4     0 

6? 

vik    Sound,   La- 

5 

Bander  Aluleh,  G.of  Aden 

6  45 

6 

nr 

■ 

frnn  Onlfnf  Adrn 

ft  45 

VI  • 

Cayes    Bay,    St 

irr. 

2-3? 

1 

7     0 

i 

ingo. 

a  R,  Kamchatka  - 

i 
1 

Fe'ikam,    Arabia. 

10     0 

*i 

3  30 

6* 

4i    >       S.E.  Coast 

mm 

iles,Anstralia,E.C. 

8  30 

5 

Banff,  Scotland 

0  28 

10} 

8 

River,    Bigbury 

5  47 

161 

11* 

Bangkok  River,  Siam    - 

irr. 

7*-ll 

8*-9 

England. 

Banjoewangie,  Java 

1     0 

9 

na  (Inland   Sea) 

0  14 

7 

i 

Banoko,  Africa,  W.  Cst. 

5  24 

5 

n. 

I 

! 

Bantam,  Java 

5 

i  It,  New  Zealand 

7  44 

7 

1 

Bantry  Harb.,  Ireland    - 

3  47 

10 

n 

Africa,  W.  Coast- 

4  30 

4 

i 

Baracoa,  Cuba 

7  23 

H 

Bay,  Yellow  Sea 

2  30 

6 

4 

Barataria  Bay,  Golf  of 

irr. 

H 

in,  Persian  Golf  - 

11  20 

6 

Mexico. 

Gotland 

11  50 

8* 

Barbados,  Caribbee  Ids. 

irr. 

2 

'ointo^  I.  of  Man 

11     7 

20? 

16?  , 

Barbara  Port,  Patagonia, 

12  28 

6 

4 

Mandeb,G.  of  Aden 

12     0 

7 

j 

W.  Coast 

«•  It,  Magellan  St 

1  40 

5 

i 
i 

i 

T  finntfi   fnlifnrnii 

8     0 

3* 

3-,ChinaSea,E.C. 

10     0 

6 

Barbe  St,  Harbour,  New- 

10    0 

4 

3 

Id.,   Ianga  Bay, 

6  0  pm 

12 

foundland. 

rtra* 

6     0 

n 

B.  (&  Cst.),  Baly 

11     0 

n 

Coast. 

v> 

River.   Sherhro 

11 

Stft  Id   Pnlifnrnia 

8      0 

3J 
12 

r,  Africa. 

a  a 

t 

Barclay   Sound    (Island 

12     0 

Brazil 

4  15 

8 

Harb.),  Vancouver  Id. 

i,  Persian  Gulf  - 

5  30 

7 

— —  UchucklesitHar- 

12 

:  Id.,   China  Sea, 

11     0 

5 

bour,  Vaucouver  Id. 

last 

i 

Bardsey  Id.,  Wales 

7  40 

15 

[arb.,  New  Cale- 

6  15 

4i 

Barfleur,  France 

8  51 

17 

13* 

* 

Barmouth,  Wales      -    - 

7  41 

17 

13* 

angan  Id.,Borneo, 

10     0 

6-8 

Barnstable,  United  States 

11  22 

10 

8* 

oast 

Barnstaple  Bridge,  Eng- 

6 28 

10* 

n 

e  R-,  B.  of  Bengal, 

10     0 

15 

land. 

oast 

Barquero        (entrance), 

3     0 

15 

gan»  Ireland 

10  40 

11 

Spain,  N.  Coast. 

ead,  United  States 

7  26 

5 

*i 

Barra,  Id.  (North  Har- 

S 48 

11* 

H 

olish           (Loch 

5  43 

11 

bour),  Scotland,  W.  C. 

a),  Scotland. 

Castle  Bay,  Scot- 

5 44 

HJ 

8* 

-oorty^Dungarvan, 

5  12 

124 

0i 

land,  W.C. 

• 

mL 

TJsinA    TOs>*m.A«M<l  T*l 

5  45 

ni 

7 

111. 

:ellig  Bay,  Ireland 

3  40 

12 

7* 

W.  Coast  of  Scotland. 

stle  B.,  Ireland  - 

6  25 

3 

2 

Barracouta  Harb.,  G.  of 

10     0 

3* 

ttin,  Ireland 

4  54 

12 

9i 

Tartary. 

>vane,    Kenmare 

3  42 

10} 

7$ 

Barragan  Bay,  Rio  de  la 

7     0 

5-9 

,  Ireland. 

Plata-f 

1 

l  observations  made  in  the  month  of  September  by  W.  Stanton,  Master  Commanding  H.M. 
I  Brig  Saracen. 

e  Bio  de  la  Plata  the  rise  is  greatly  influenced  by  the  winds,  the  water  being  t&\«e&  \jtj  ^&» 
;  depressed  by  those  ftom  N.W<,  causing  at  Buenos  Ayres  a  difference  sometime*  of  Yi  fe*X% 


High            Bisc. 

High 

Rise. 

Place. 

Water,  ! 

Place. 

Water, 
Foil  and 

Full  and 

Change.  .Springs.  Xcani. 

Change. 

Spring*. Xn 

h.  m.        ft.           ft. 

h.  m. 

ft, 

a 

Barren  Id..  China  S„  E.  C. 

9  30        S] 

Bedeqne  Harbour,  Prince 

10  13 

7 

Barren  Ids.,  Madagascar 

4  43         12 

Edward  Island. 

Borrow   Harbour,  New- 

7 IS  .   9-6 

Bedford  Bay,  Tierra  del 

0  30 

Tl 

foundland. 

Point,  Arctic  Region* 

11  «  i   i-i 

6  39        35J 

Behring  Bay,  America, 

0  30 

9 

Barry  Id.,  Wales 

26            N.W.  Cst 

Barton     Port,      (Bubon 

10  SS          6 

■    Belfast,  Ireland      - 

10  43 

91 

Point),  China  Sea  E.C 

Belgrano  Port,  La  Plata 

6     0 

13 

i 

Bai.  Be  de,  France 

4  49        S3 

17        Bell  Sound,  Spitsbergen 

8  56 

8 

Basidiih,  Persian  Gulf  - 

12     0        10 

Belles  Amour  K. .  Labrador 

9     0 

Basil  Baj,  Korea,  W.  0. 

4  15        18 

10        Belligam  Bay,  Ceylon    - 

a  20 

H 

Basque  Port,  Newfound- 

9 55          S( 

3        Bellona  Bee&  (Middle), 

8  30 

t 

land. 

|        Australia,  E.  Coast 

Basrah    (Bar),    Persian 

12     0 

.    Bembatooka  Bay,  Mada- 

4 30 

16 

Gulf. 

gascar,  W.  Cst, 

Basrah  Tom 

6    0?:      97 

Bembridge  Pt,  England 

14 

i 

Basse™  1!..  Bay  of  Bengal. 

10     0  ■        9 

6        Benbecula,  Scotland 

6     3 

111 

Batanes,  Bashee  Islands, 

Bencoolen,  Sumatra 

6     0 

3-5 

China  Sea,  E.  Coast. 

'■    Benevente,  Braail 

3     O 

5 

Battvia,  Java 

10     0          2 

|   Benguela,  Africa, W.Cst. 

3  45 

5-6 

Batchian,  Gilolo,  Moluccas 

10           G 

i    Benin  R.,  Africa.  S.  Cst 

4  30 

Bate    (Gulf   of  Hatch), 

1!  20        12 

10     '    Berbereh     or    Birburra 

7  IS 

9 

Biodoostan,  IV.  Coast 

(Gulf  of  Aden)  Africa, 

Bstcinan  Bay,  A  ultra!  ia, 

8  43         4-7                           E,  Cst. 

E-Cosbl 

Berbice,  Gnayana 

4  30 

8-10 

Bath  ant,  G.  St  Lawrence 

3  IS         7     |      4        Bergen,  Norway 

1  30 

4 

Bathz,  Netherlands 

a  15       13                     Berkeley  Sound,  Falkland 

S     O 

7 

Batiscan,  R.  St  Lawrence 

9  4*          3}           2             Islands. 

Batoo  Bam,  Sumatra    - 

•2  50      7-10                  Bermudas:Irel*ndI<L,N. 

7   14 

4 

Batticaiao  RiTer,  Ceylon 

3    0       2-3                       Atlantic. 

Bawdtey     Haven     (see 

Bcrnera,      Loch     Boas. 

6  11 

It 

Woodbridge  HaTen). 

Lewis  Id. 

Bar  of    Harbours  Bull 

SO'      5     >                Berneray   I,   Sound   of 

6  11 

ia 

i 

Road,  Falkland  Islands. 

Harris. 

Bar   of  Islands,  (Hotu 

7  15         9            6    •■    Bersiap     Point,    Banks 

6  30 

w 

M'ca  Islet.)  New  Zealand. 

Bay  ofMercy.BanksLaad 

2                        Uersiniis    R.,    Gulf    Sl 

2     0 

is 

l 

Bayonne  (Bar),  France  - 

3  43       la         10            Lawrence. 

Buaro  10  C"»pevAfr>ca,E.C. 

4  13        10                     Berwick.  Scotland 

S  18 

15 

n 

Beachy  Head,  England  - 

11  20       20         13        Betcheween  Harb.,  G.  St 

ii  as 

5 

i 

Beagle   Bar,   Australia. 
W.  Cms" 

11  30    13-15                      Lawrence. 

|                            Beypore  R.    (entranccl. 

12  15 

4 

3 

Bear  Cape,  Prince  Edward 

9    0         6           3            Hindooaan,  W.  Cst 

Island. 

Bbowliaree  Creek,  Hin- 

4  46 

30 

11 

Bear  Head,  C.  Breton  Id. 

3  30       4J           3            dooatan,  W,C. 

Thill ir II  Islet,  Australia, 

3    0         6                     Bias  Bay  (Toonisng  Id.,) 

8     0 

N.  Coast. 

China  E.  Coast 

Besnbere   Id,    Gulf  St. 

S  30         G           4        (Ttangehow  Id.) 

8  30 

Lawrence. 

China,  E.  Coast 

Beaufort,  United  Sales  - 

7  26         3,         3j  '   Bic  Id,  G.  St  Lawrence 

2   15 

14 

Beaulieu,  England 

po  25    1  ..           ,.       BiddahB,  B.  of  Bengal. 
\12  13     |10             B*            W.Cst 

10     0 

14 

8 

Beaumaris,  Wale* 

10  32       Sl{        Ifii      Bideford.  England 

6     7 

16 

Beaver  Cove,  Vancouver 

15                    Brjouga    Islands,    Areas 

10  10 

11-14 

Island. 

Channel.  Africa,  W.Cst 

Creek,    Looghbo- 

3    0       16         111      Bissau, 

11     O 

8 

rotujhlnketB-  Columbia. 

Africa,  W.Cst 

Harboar,     Van- 

<owrerlslss>d. 

0  30       15)               '   -^— ^^^-^— ^—  Granso 

10     O 

1              i       Channel.  Africa.  W.Cst 

Nora  Scoria 

7  40         6}         4}      Bilbao  (Bar),  Spain 

1 

3     O 

13 

High 

Rise. 

High 

Rise. 

.lace. 

Water, 
Full  and 

Place. 

Water, 
Finland 

Change. 

Springs. 

Neaps. 

Change. 

Spring* 

Neaps. 

h.  m. 

ft 

ft. 

h    m 

ft. 

ft. 

Town),  Spain    - 
G.  of  Mexico     - 

3  SO 

9 

Bolt  Head,  England 

6  45 

IS? 

11? 

9 

Bombay  Dockyard,  Hin- 

11   40 

19-1? 

IV,  SuillMMl 

S 

doostau,  W.  Coast. 

K  B.   China  Sea, 

11  30 

i 

Bonieca  Id.,  Bay  ofHon- 

9     0 

1, 

St 

France      - 

6     3 

30 

22$ 

Bonama.  Spain     - 

2     0 

'3 

8 

B^  China  Sea, 

5  45 

S 

Bouavista,  Newfoundland 

7  15 

*i 

at. 

Bonne  Esperance  Harb., 

9   15 

5 

a* 

iland,  China  Sea, 

9  SO 

6 

G .  of  St.  La  wren  ce. 

Bonny  R,C.,Africa,  Wat. 

5     0 

9 

Is.,  Africa,  S.  Csi. 

4    0 

4-3 

Booby,  Island,  Australia, 

4  30 

1.   Light,    United 

7  S9 

«t 

*1 

N.  Coast. 

Bordeaux,  Trance 

6  50 

12} 

nd*  Huh,  Jutland 

1  45 

lioria   liny,  Bindoostnn, 

10     0 

10 

8 

'.'11  Hub.,  Ireland 

3  40 

H 

H 

W.  Coast. 

lock.BayofFundy 

11   39 

31 

Borja  B.,  Magellan  Strait 

1   50 

7 

Point,  Australia, 

4  37 

8 

5-6 

Borkum,  West  Germany 
East         „ 

10  43 

10  57 

7 
7 

flay,  Africa, 

4  30 

Hoscastle,  England 

5   15 

as 

17 

2o«it. 

Boston  (Sluice),  Kopfand 

7     0 

19 

odB.y(Qoay),Irc- 

4  47 

10 

el 

De*rj(CliivII„k).. 

Hob  Hole    „      - 

21i 

17 

oft,  Hirer  Hum ber 

6  39 

(  Charlusto  nNm 

11  27 

"i 

10 

Barb.,  China  Sea, 

e  so 

9 

Yard)  Uniled  Status. 

Cat. 

Lifih  t.  Un  i  t  ■:■  1 1 S  t  ;i  te  s 

11    12 

11 

9* 

icv,  England 

9 

Botany  Bay,  Australia,  E. 

8   15 

7-8 

—  (Bar)    » 

6  30 

IS 

CsL 

le    Port,    Streaky 

1     0 

S 

Boteler  R.,  Madagascar - 

4  30? 

IS? 

Australia,  3.  Coast. 

Boucaut,  France    - 

3  39 

8} 

G 

tii  berg,  Belgium  - 

la  48 

13 

11 

Houghton  Harb.,  Prince 

8  40 

S 

91 

■  Cape,  Africa,  W. 

11  46 

8 

Edward  Island. 

Boulogne,  France 

11  25 

as 

19} 

an,  Mexico,  W.Cat. 

9  41 

»i 

Bourbon  Id.,  Indian  Ocea 

—  La  Plata 

a   o 

IS 

10 

Boars  (Cajili  Bay)  Mo- 

I  sa 

41 

t  Islands,  Ireland  - 

3  30 

»i 

t  Sand,  Germany 

12  33 

12 

Bow  Island,  S.  Pacific   ■ 

2  40 

3 

J  ds.  Mosquito  Cons 

1  50 

3 

Bowen  Pari,  Australia,  E. 

9  35 

18 

.Sound,  New  Zea- 

10  45 

8 

6 

Cat. 

Bowling,  Ii.  Clyde,  Scnt- 

0  39 

9 

Bay.  Nora  Scotia 

;  4G 

?* 

6 

Id.,  United  State* 

7  36 

» 

si 

Boyanna  B.,  Madagascar, 

4  30 

IS 

?ay,  Bahamas 

7     0 

■>[ 

W.  Cat 

[arb..  New  Zealand 

1   13 

a 

Bradore  Bay,  Labrador  - 

8  45 

2 

jn    Harbour,  Brit 

IS     0 

1G 

11* 

Braha    Harbour,    New. 

7     0? 

3-3? 

lb  midland. 

England      • 

3  15 

IS 

BrambleCay,  Torres  Strt, 

9   15 

i;..      Southwold, 

10  30 

6* 

*i 

Brandy  Pots,  Biver  SL 

3     0 

17 

10 

sad. 

e  Varndero,  Cuba 

8  39 

Grass  liiver,  Africa 

i  j  ii  ..!■■■,    Trinidad, 

3  30 

a& 

BravB,  Africa,  E.  Cat.    - 

4  30 

jbee  Id. 

Bray  Head,  Ireland 

*i 

fo  no,        Trinidad, 

3  50 

8* 

Brums  Hiver,  G.  of  Mexico 

lrr. 

H 

ibeeld. 

Brebat,  France 

5  51 

31 

■Mi 

3   Core,   Ladrone 

i)  40 

*i 

Bruiuerhaven,  Germany 

1  40 

11 

da. 

Brest,  France 

3  47 

19 

■3 

Port,  California 

11    17 

*i 

3* 

Bridgeport,  United  Stales 

11    11 

8 

Light,     United 

5  43 

1* 

1 

Bridgewater,  England    - 

8     0 

18 

Bar,  England 

G  50 

SB 

2UJ 

5  Id.,  China  Sea  - 

4  45 

Bridlington,  England      - 

4  39 

16 

13 

Cape,  Africa     - 

ia  o 

8? 

Bridport,  England 

6     9 

"* 

T* 

High 

Rise. 

High 

Rise. 

Plica. 

Water, 
Full  and 

Place. 

Water, 
Full  and 

1 

Change. 

Spring. 

Neap* 

Change. 

Spring*. :  Ni 

h   m 

ft. 

ft. 

h.  m. 

ft 

Bridle,  Netherlands 

3     0 

5 

Burin    Harbour,    New- 

S 45 

«* 

Brig  Bay,  Newfoundland 

9  46 

5? 

foundland. 

liviiititor'i,  England 

11   16 

191 

"a 

Bit  ru  lisl  and ,  Fi  rth  ofForth, 

2  24 

16j 

1 

Brisbane  ( Bar),  Austral  h 

9  22 

61 

*i 

Scotland. 

Bri.tLh.KiiiglioiidJEng- 

7   13 

40 

31 

Burn t Isles,  Kyle*  of  Bute, 

11  SO 

10 

Scotland. 

Cumberland  Dock 

7  13 

si; 

Burong  I.,  tee  Boerong. 

Gates. 

Bnrrard  Tnlet,   Gulf   of 

6     0 

16 

Britannia  Bay,  Sumbawa 

1     0 

11-12 

Georgia,  1!.  Columbia. 

British     Sound,      Mada- 

4    0 

»i 

Burry  Port,  Wales 

6      1 

2SJ 

gascar,  E.  Cst 

ISu-LLinpa.  Bunas  Island 

12  30 

6 

Broad  Sound,  Australia, 

11      0 

20-30 

Bushire,  tee  Abu-thehr. 

E.Cst 

Bussorah  li.  Bar,  Persian 

12      0 

Broadlmven  liar.,  Ireland. 

5    0 

10* 

'i 

Gulf. 

Broadway  It.  (entrance), 

11     0 

7* 

Btisum,  Germany 

1   21 

12 

China,  E.  Coast 

Button   Islands,   Hudson 

6  50 

Broken   Bay,   Australia, 

8  30 

5-7 

Strait. 

E.  Coast. 

Byron  Bay,  Australia,  E. 

9  45 

6 

Broom  Loch  (Ullapool) 

6  40 

Mi  !     luj 

Coast. 

B roughly  Ferry,  Scotland 

2  23 

14,  i      11 

Gape,      Austral  is, 

9  45 

6 

Brouwcrshaven,  Nether- 

2  15 

10     |        S 

E,  Coast. 

Cabita    Bay,   New  Gra- 

3  40 

12    i 

Bruit  River,  Borneo 

n   o 

11      1 

EniniR.,  China  Sea,  E.C. 

11     0 

12     ! 

Cacbeo  River,  Africa,  W. 

7  45 

B      ' 

Brunsbuttcl,  Germany   - 

1  5S 

Coast. 

Brunswick  B.,  Australia, 

12     0 

24     ] 

Cadiz,  Spain 

1  45 

9*  . 

O.  Coast. 

Caen,  France 

10  57 

Brush,  Ya  nu  outli.Ku  p  1  :n  i  il 

5}    j     4} 

Caermarthen  (Bar) 

5  44 

26 

liubon  Point,  I'urilS.ii-tuu, 

10  55 

6     1 

Caernarvon,  Wales 

0  33 

isi 

China  Sea,  E.  Coast. 

I  Viinik'S  St.  Domingo    - 

8     0? 

1? 

Ifuctouihe  River,  G.  8t. 

3  30? 

4?  ;    2j? 

Cnirnlongh,  Ireland 

10  51 

*1 

Cajifli  Bay,  BouTO 

1      0 

6 

Budehaven,  England 

5  45 

23 

17 

Calais,  France 

11  49 

l»i 

Buenaventura  Port,  Cen- 

4   0 

13 

Cnlbnco  Bench,  I'atagonia, 

1  IS 

16 

tral  America  (Negrilla 

W.  Coast. 

Reef). 
„    off  ths  town 

6     0 

13 

CalcaMim  Fort,  Patagonia, 
W  Coast 

{  o"« 

18 

Buenos  Ay  res,S,  America, 
E.  Coast* 

12     0 

3-5 

River     Gulf  of 

»i 

Buffalo  11.  (Ei.-t  London), 

3  43 

5 

3j 

Calcutta,  Bengal    - 

2  30 

Bulnma   Island    (Areas 

10  10 

14 

U 

Caldy     Road,       Bristol 
Channel. 

5  40 

247 

1 

Channel),  Africa,  W. 

CaJeW  R..  Africa,  W.Ctt 

5      0 

9 

Coast. 

Bull    Ilarboar,     Goletaj 

0  30 

12* 

Caledonia  Harbour,  New 
Granada. 

11   40 

1* 

Channel,  Vancouver  Id. 

Calf  Sound,  Isle  of  Man 

11    17 

It, 

1 

Bull  Id.,    Newfoundland 
Bulls  Id.  Bnv.Uiiiti'y  States 

7  22 
7  16 

I 

2 
4J 

Ca  1  icutRoads,Hindoostan, 

12  15 

Bulls      Mouth      (Achill 
Sound,    N.   entrance), 
Ireland. 

5  38 

ioj 

n 

Callao  Bay,  Pern 
Calshot(CnstlePt),Eng- 

5  47 
11  30 

13 

Bulsar   Khar  ,  Hindoos- 
tan,W.  Ciaal. 

1  45 

18 

"4 

Calstock,R.  Tamar,  Eng- 

6     6 

12* 

Rulua^anO'sta  An*  Port, 

12     0 

61 

Camagnin,  Babuyan,  Ids. 

6     0 

6 

Filipinos. 
Bunawe    (Loch    Etlve), 

7  54 

»J 

Camarifias  Port,  Spain   - 

3     0 

r 

15 
day 
23 
night 
30 
S 

Scotland. 
Buncranna,  Ireland 
Bunessan,  Scotland 

5  40 
5  24 

16 
12 

8* 

Cambay  (town),  Hindoo- 
stan,  W.  Coast. 

I  20  J 

Unrbom,  ses  Berbereh. 

Cambing,     Band*    Sea, 

noon 

Higlj 

Else. 

High 

Rise. 

Water, 

Full  and 

Place. 

Water, 

Full  and 





Change. 

Springs 

Neaps. 

Change. 

Springs. 

Neaps. 

h.  m. 

ft. 

11. 

ft. 

ft. 

i  Harb.,  Australia, 

11  30 

30 

Carlos,  (English  Bank) 

0    4 

■on  Hub.,  Nodal  es 

inel,  B.  Columbia. 

xa  R.,  Africa,  W. 

t 

ell  Cape,  New  Ze»- 

3  0 

4  0? 

16 
6 

ii! 

Patagonia  W.  Coast 
Carlos,  San.  Port,  Falk. 

land  Islands. 
Carenage,         Trinidad, 

7    0 
4  20 

■ 

21 

6     0 

6 

e 

Caribbee  Id. 
Carnot   Bay,   Australia, 

0  30 

13-14 

—  Island,    South 

IS     0 

H 

W.  Coast. 
Cnrouge  River,    R.    St. 

7  15 

16 

11 

—  Town,  Gulf  St 

4     0 

10 

7 

Lawrence. 
Carrigaholt  Ireland 

4  44 

14 

101 

lellton,  Scotland   - 
the,  Yucatan 
>beUo(Welcnpool), 
f  Fundy. 

Id.,  Scotland,  W. 

1  49 

11  21 

6  20 
6   19 

si 

97 

14 

6 
3 

20 

ST 
H 

Caniaig,  Scotland 
Cartagena,  New  Granada 
Carteret,  France 
Port,  New  Ire- 

Carwar    or    Sedaihigar 
Bay,  Ilindoostan,  W. 

11      0 
6  25 

10     0 

10 

H 

31 
6 

■i 
1 

22j 

S 

Go!  (North  entr.) 
( l'laister  Cove) , 

-  Bar.,  C.  Breton 

9   IS 
9  10 

*t 

3 

Coast 

Cascumpeque  H.,  Prince 
Edward  Island. 

.« 

3 

2 

7  46 

61 

41 

Cashla  Bay,  Ireland 
CaEijuvtf,  English  Channel 

e  45 

18 
15J 

12 

Cape,  Africa 

10     0 

10 

Caslillos,  Cape,  Rio  de  la 

B  30 

1 

i  Hirer  (entrance), 

10     0 

8 

Custlereagh  Cape,  Tierra 

2  50 

4 

r^;}™- 

2  40 

Si 

del  Fuego. 
Castletown,     Bearhaven, 
Ireland. 

..4 

»! 

"* 

1  In  May 
"       »        1  &  June 
:nasl  Castle,  Africa, 
Coast. 

lay  Landing,  U.S. 
a  It Ever,  Ecuador - 
ie<le  Harbour,  G.  of 

4  30 

B  19 
3  30 

5  40 

H 

Isle  of  Man    - 

11   10 

so 

16 

6 

6 
10 
S 

3 

Castletown  send,  Ireland  - 
Castors   Harbour,   New- 
foundland, 
Castries  B.,G.  ofTartary 
Castro,  Patagonia,  W.  Cst. 
Casuarina   Point   China 

10  so 

0  11 

9  30 

10* 
ST 

6 

18 
61 

lear,  Newfoundland 
',  (Penarth,)  Wales 
ail ,  W  ales 
—  Bay,       Prince 

7  20 

e  E6 

7      I 
B  40 

*i 

87* 

ia 
s 

29 
9 

Sea,  E.  Coast. 
CuOlina  Harbour,  New- 
foundland, 
Catharina  Sta.  I.,  Brnr.il  - 
Catharine      St.      Point, 

7     0 

3  45 
S     5 

S 

S 

30 

4 

iog  Bay,  Australia, 

V.  Coast. 

ii  pa,      Patagonia, 

11  43 

0  SO 

30 
10 

Magi-Han  Strait. 
Cato  Bank,  Australia,  E. 

Coast 
Catoche  Cape,  Yucatan  - 

8     0 

6 
1J 

[oa  Carajos  Shoals, 
en,      K.     Tatnar, 
n   Harbour,  Nora 
n    Point,  Gulf  St. 

2    ° 

5  47 

4 

101 

Cattiiwnde  Bridge,  Stour 

lliver,  England. 
Cavallilds.,  New  Zealand 
Cavern  Id.,  China  S.,  E.C. 

1     S 

8  0 

9  30 

4* 

7 

10     0 

6 

4 

Cawee  Islands,  Gulf  St 
Lawrence. 

1  SO 

9 

5 

3     0 

c 

4 

Coy  West,  United  States 
N.W.Channel,  U.S. 

9  30 

1 

1* 

n 

21 

■i 

;ford(EarorCran- 
I'oint),  Ireland. 
:  Port,  England   - 
San,  Port,  Pata- 

11      0 
19  10 

14 
SO 

11 

Cayenne,  Guayana 
Cayeui,  France 
(.Vara,  Uracil 
Cedar  Cays,  United  States 

3  45 
11      5 
5  33 
0  51 

6-11 
ST* 
Bi 

3* 

»,  W.  Coast 

(Arenas  Point) 
genia  IV.  Const. 

Ce.leira.  Spain.  N.  Coast 

3    0 

IS 

0  14 

G 

Centre  Id.,  (Fovtaux  St.) 
i      New  Zealand. 

8 

6 

High 

Bise. 

High 

Ki» 

Plate. 

Water, 

Fall  and 

Place. 
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9  10 

5 

Fair  Isle,  Shetland* 

11     0 

5 

3 

Flatholm    Ids.,    Bristol 

6  54 

37?  : 

Fairy  Port,  Australia,  S. 

4 

Channel. 

Coast 

Fleetwood  Port,  England 

11    12 

26* 

Falkland  Sound  (N.  en- 

6 45 

Wyre  Light  - 

11   11 

27 

trance),  Falkland  Ids. 

Flesh  Bay,  or  Bay   St 

3  30? 

6? 

(S.  entrance) 

7     0 

Bras,  Africa,  S.  Coast. 

|  Fall  Harbour,  Labrador  - 

6  40 

3* 

Fleur  de  lis  Harb.,  New- 

7  15 

2-4 

j  Falmouth,  England 

4  57 

1G 

12 

foundland. 

!  False  Point,  Bay  of  Bengal, 

8     0 

8 

I  FlindersGroup,  Australia, 

B  15 

8-12 

j      W.  Coast. 

j      E.  Coast 

1  Famine  Port,  Magellan 

12     0 

6 

i  Florida     Cape,     United 

8  36 

lj 

Strait 

|       States. 

Fane  Id.,  Plumper  Sound, 

irr. 

12 

1  Flushing,  Belgium    -    - 

1   20 

15 

,      Oregon. 

j  Fog  Ids.,  Hang-chu  B., 

11  45 

17 

1  Fannings  Id.,  S.  Pacific  - 

4 

China,  E.  Coast. 

:  Fanny  Hole,  Mulroy  Bay, 

6  17 

93 

8 

Fogo  Id.,  Newfoundland 

7  20 

4     ' 

j      Ireland. 

Folkestone,  England 

11     7 

20 

Fansiak  Channel,  Canton 

1     0 

n 

5 

Folly  Point,  Petitcoudiac 

11  49 

45 

R.,  China,  E.  Coast 

1      River,  B.  of  Fundy. 

.  Farallon,  South,  California 

10  37 

4* 

H 

1  Fonqwhang  Group  (Bul- 

8 30 

17 

Fareham  (close   to    the 

11  48 

11* 

H 

lock  Harb.)  China  W.C. 

Upper  Quay),  England. 

Foreados  River,  Bight  of 

4  22 

5 

■ 

■               Bridge,  Eng- 

11 51 

n 

*} 

Benin. 

1 

land. 

i  Fore  carrcah  R.,  Africa, 

7  40 

11     1 

Farewell,    Cape,      New 

9  20 

14 

10 

W.C. 

Zealand. 

"  Formby  Point,  England  - 

10  35 

28 

Fatsizio,  Japan  Sea 

6     0 

5 

|  Formoza  Mt,  Malacca  St. 

8     O 

11 

Fayal,  Azores,  Atlantic 
Ocean. 

11  45 

4 

FortDauphin,St.Domingo 

7     O 

*i 

Fortune  Bay,  Patagonia, 

0  50 

«* 
i 

Fear,       Cape,       River, 

7   19 

5J 

4} 

i      W.  Coast 

United  States. 

Forward  Harb.,  British 

3     O 

16 

Fecamp,  France 

10  44 

23k 

18 

'       Columbia. 

Fenenne,  Madagascar    - 

3; 

Foulness,  Crouch  Hirer, 

12     5 

"* 

Fenit,  Tralee  Bay,  Ireland 

4     3 

12;  r 

4    • 

H 

England. 

Feolin  Ferry,  Jura 

4  41 

«i- 

4 

Fowey,  England 

5  14 

15 

Fernandina,  Clinch  Fort, 

7  53 

n 

64 

1  Fowlers  B.,Australia,S.C. 

10  SO 

6 

United  States. 

i 

!  Fox  Bay,  Falkland  Ids.  - 

7     O 

6 

Fernando  Noronha  Island, 

4     0 

6 

1  Foyle  Lough  (Warren- 

G  20 

4 

S.  Atlantic. 

1 
1 

point),  Ireland. 

1  . Po,  Bight  of 

4     0 

!       7 

.  Foynes  Island,  Ireland  - 

5  85 

15f 

,      Biafra. 

. 

,  France,  Port  de,  or  Nou- 

8 25 

4 

Ferole  Cove,  New,  New- 

10  50 

5? 

mea  Bay,  N.  Caledonia. 

|      foundland. 

Francis,  St,  Bay,  Ticrra 

4     O 

! Harb.,  Old,      „ 

i 

9  28 

4£-6i 

del  Fuego. 

1 

*  May  to  Octob< 

;r  from  Mi 

idnight 

to  3  am 

NoTember  to  April  from 

Noon  to  2 

tun. 
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Place. 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Neaps. 


i  Cape,  St.,  Africa, 
uast. 

ico,    San    (North 
h),  California. 
River  (entrance), 
mh  Columbia, 
>urghf  Scotland    - 
tte  Id,  River  St 


tck      Reef,    Aus- 
^E.  Coast. 

ickahaab,    Green- 

» 

ten  Sid,  Germany 

a  it  Estuary 

—  Reach,  Sharks 

.   Australia  N.W. 

ft. 

ricbstadt,Denmark 

orto,  Brazil 

rd  Cape,  Magellan 

it. 

ixl,      Min     River, 

ia,  E.  Coast 

*  Fiord,  Faroe  Ids. 

al  Bay,  Madeira  - 

Ld.,  Newfoundland 

2ore,  Patagonia,  W. 

St. 

larbour,  Tierra  del 

d.,  Tierra  del  Fuego 
and   Hecla  Strait, 
•tic  Regions. 
mR.,  Africa,  W.C. 
it  Port,  Magellan  Str. 
Pointe  de,  Ceylon, 
'oast, 
pos  Port,  Patagonia, 


as  R.,  Africa,  W.C. 

ray  (Mull  of) 

g  Bay,  Hainan  Id., 

na  Sea. 

ston,  6.  of  Mexico 

iy,  Ireland 

ia  R^  Africa,  W.C. 

ier  Ids.,  Australia, 


stown,      Scotland, 

Coast 

zh  Head 

Basin,  Gulf  St 
rrence. 

[ead,  United  States 
Fohou  Id^  Gilolo 
age,  Moluccas, 
g  Harbour,  Aus- 

i,  S.  Coaat- 

» Cape,  Nora  Scotia 


h.  m. 
3  34 

12     6 


6  30 

0  40 

8  0 

8  0 

6  3 

11  15 

4  15 

3  0 

2  37 

2  40 

1  0 

11  15 

12  48 

7  0? 

1  15 

2  30 

2  30 

7  0 

5  30 

9  0 

2  0 

8  50 

6  45 

11  15 

4  35 

8  10 

2  0 

11  49 

2  40 

7  37 

2  30 

9  15 

ft. 

5 

7-10 

11 
14 

6 

12* 

4 

5 


9 

4i 


17 

7 
2-3? 


4 
8 

7 

5* 
2 

46 

4 

15? 
4-5 

1} 
14| 

6-9 

5 

17 

10 
5 


5 


3* 

4 


ft. 


3* 


n 


14* 


4* 


12? 


11 


12 


2* 
2 


Place. 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Neaps. 


George     d*Elmina,    St, 
Africa,  W.  Coast. 

Port,  B.  of  Fundy 

St,  Basin,  Aus- 
tralia, N.  W.  Coast 
Shoals,     United 


States. 

St.,  Harb.,  New- 


foundland. 
Georges  Bay,  Tasmania 
Georges,  St.,  Sound,  G. 
of  Mexico,  middle  en- 
trance. 
—  west  entrance 


Georgetown,UnitedStates 
South  Island, 

United  States. 
Geriah   or    Yiziadroog, 

Hindoostan,  W.  Coast. 
Germain  St.,  France 
Ghubbet    Ne,     Sokotra, 

Indian  Ocean. 
Ghubbet,  Gollonsir,  Soko- 
tra, Indian  Ocean. 
Hashish,  Arabia, 

S.E.  Coast. 
Gibraltar    (old    Mole), 

Spain. 
Gigha  Sound,  Scotland  - 
Gijon  Bay,  Spain,  N.  Cst 
Gilmorris  Id.,  Africa,  W. 

Coast. 
Gizri  River,  Hindoostan, 

W.  Coast 
Glasgow,  Scotland    -    - 

Port,  Scotland   - 

Glenan  lies,  France 
Gloucester  England 
Cape,  Tierra 

del  Fuego. 

Harbour,  Uni- 


ted States. 
Gluckstadt,  Germany     - 
Goa  Bay,  Hindoostan,  W. 

Coast 
Goapnath  Point,  Hindoo- 
stan ^f.C. 
Godbout  River,  Gulf  St 

Lawrence. 
Goeree  Island  (West  Gat) 

North  Sea. 
Gogah,  Hindoostan,  W. 

Coast 
Gold    Stream    Harbour, 

N.W.  Cst  of  America. 
Golovnin  Bay,  America, 

N.  W.  Coast 
Gomera,  Canary  Ids. 
Gometra,   Loch    Toadh, 

I.  of  Mull. 


h.  m. 
4  30 

11  17 

12  20 

10  30 
10     3 

9  42 

1  31 


irr. 

8  40 
7  56 

11     0 

6  20 

7  0 

7  20 

10  0 
2  20 

2  22 

3  0 
6     0 

9  45 

I  25 

0  18 
3  12 
9  45? 

1  30 

11  4 

3     9 
10  30 

2  25 
1  52 
1  45 

3  50 
1  0 
6  23 

12  45? 
5  29 


ft. 


32 
24-37 


6? 


3 

l3 


2£-4 
44 


34 

7 

8 
10 

3* 

4 
14 
11 

10 

9 

9 

13 

4-7 

5 

10  j 

11* 


18 

11 

7 

27-30 

15 


3| 
9? 

Hi 


N  2 


ft. 


28 


2 

14 


3* 
3* 


25 


11 


74 
10 


13^ 
6 


21 
12 


8 
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High 

Bise. 

High 

Bit 

Place. 

Water, 
Full  and 

Place. 

Water, 
Full  and 

1 

Change. 

i 

Springs. 

Neaps. 

■ 

Change,  i 

Springs. 

h.  m. 

ft. 

ft. 

h.  no. 

ft. 

GonaivesBay,St.Domingo 

8     0 

1 

1 

1 

Greatman  Bay,   Ireland 

4  39 

15*  . 

Good   Bay,    Newfound- 

10 40 

<i 

5* 

Green  Island,  River,  St. 

2  45 

16 

land. 

Lawrence. 

1 

GoodsBay,Patagonia,  W. 

0  30 

7 

Greencastle  Point,  Ire- 

11    2 

14 

Coast. 

land. 

Good  News,  B.  America, 

6  15 

134 

Greenock,  Scotland 

12     8 

9i 

N.  W.  Coast 

Greenwich,  England 

1  43 

19 

Good  Success  Bay,  Tierra 

4     3 

6-8_ 

'  Greens  Harbour,    New- 

6  44 

H 

del  Fuego. 

:       foundland. 

j 

Goold  Island,  Australia, 

6  45 

6 

!  Gregory  Bay,  Magellan 

1 

9  30  ; 

21 

£.  Coast 

Strait. 

i 

i 
i 

Clc%e\1{*      "Rivpt     TTninHpr 

7  26 

13 

1 

1 1    *\(\ 

*\ 

England. 

f          4h  W 

i  <* 

W.  Coast. 

1  1    o\j 

i 

Gooria  Creek  (entrance), 

11     0 

H 

;'  Grenada     (St.    George 

2  40 

i} 

Hindoostan,  W.  Coast. 

Harb.),  Caribbee  Ids. 

Goose  Cove,  Newfound- 

7    0? 

2-3? 

Grenadines,  Caribbee  Ids 

3     0  | 

H 

land. 

Grey  Port,  Swan  River, 

9     0  { 

i-i* 

Gorda     Sound,    Virgin 

8  30 

H 

i 

Australia,  W.  Coast. 

Islands. 

1 

Grey  River,  New  Zealand 

10  15 

Gore  Port,  New  Zealand 

9     0 

8 

6 

Greytown,  Mosquito  Cst. 

9     0 

U 

Goree,  Africa,  W.  Coast 

7  45 

24 

i  Gribanika  Pt.  White  Sea 

4  50 

3 

Goree  Road,  Tierra  del 

4     0 

8 

Griffin  Bay,  Haro  Archi- 

irr. 

12 

Fuego. 

pelago. 

Goulburn  Ids.,  Australia, 

6     0 

Griffith  L,  Barrow  Strait 

12  15 

3J 

N.  Coast 

Griguet  Bays,  Newfound- 

7     0? 

2-3? 

Goury,  France 

7     6 

22 

17* 

land. 

Gowlland  Harbour,  Dis- 

5 30 

11 

Grimsby,  England 

5  36 

19} 

covery  Passage,  Van- 

' 

Grindstone  Island,  Bay  of 

11  47 

41 

couver  Id. 

Fundy. 

Gracias,  Cape,  Harbour, 

10  30 

2 

Grisnez  Cape,  France    - 

11  27 

214 

Bay  of  Honduras. 

ji  Grondine,R.St.Lawrence 

9     0 

9 

Grand    Cestos,    Africa, 

5  20 

4 

I 

Gruinard    Island,    W.C. 

6  37 

144 

W.  Coast 

of  Scotland. 

Harb.,  Gd.  Manan, 

11     7 

21 

17* 

Guayaguayare  Bay,  Tri- 

4 25 

*• 

4 

Bay  of  Fundy. 

nidad. 

Grand     Lahou,   Africa, 

4  20 

4 

Guambacho  Bay,  Peru  - 

6  30 

2 

W.  Coast. 

i  Guardafui  Cape,  Africa, 

6  15 

6 

Grand    Passage,    B.    of 

10  43 

20J 

17 

E.  Coast 

Fundy. 

Guarmey  Bay,  Peru 

6  10 

2 

Grand  Port,  Mauritius  - 

1     0 

H 

Guatv.lco,  Mexico,  W.  C. 

1  30 

5 

-    Rustico,    Prince 

6  40 

4 

2        Guayaquil,  Ecuador 

7     O 

11 

Edward  Island. 

Gnaymas,  Mexico,  W.  C. 

8     O 

4 

Grande-digue,Madame  I., 

7  55 

6J 

4 J    :  Guernsey,     (St.      Peter 

6  37 

26 

Cape  Breton  Id. 

!       Port,)  English  Channel. 

■ 

Grande  Point,  Chile 

9  45 

5 

i    Guia  Narrows,  Patagonia, 

2  10 

Granton  Pier,  Scotland  - 

2  20 

16 

12* 

W.  Coast. 

■ 

Granville,  France 

6  13 

37 

27}   '  Guinchos  Kay,  Bahamas 

7  40 

3 

Gravelines,  France 

12     0 

19 

15        Gun  Cay,  Bahamas 

8  30 

3 

Graves  Port,  Howe  Sound, 

noon 

12 

i.  Gundavi  R.    (entrance), 

2     O 

19 

Gulf     of     Georgia,* 

Hindoostan,  W.  Coast 

British  Columbia. 

•   Gunfleet  Sand,  England  - 

11  40 

12 

Gravesend,  England 

I  10 

m 

1 4  .     Gutzlaff  Id. ,  China,  E.  C. 

11  30 

.     15 

Great  Barrier,  Id.  (Nagle 

6  25 

10* 

7     (    Guysborough,         Nova 

8  20 

64 

Cove),  New  Zealand. 

:       Scotia. 

Great  Barrier  Beef,  Aus- 

8 48 

7 

.  Gweedore  (Bunbeg),  Ire- 

5  32 

11 

tralia,  E.  Coast. 

I      land. 

Great  Fish  Bay,  Africa, 

2  30 

5-6? 

!  Haarlem,  Netherlands    - 

9     0 

W.  Coast 

1 

Habitable  Id.,  Lapland   - 

7     9 

9 

Great     St      Lawrence 

8  30 

7 

4 

Habitants  Harb.,  C.  Bre- 

8 20 

*1 

Harb.,  Newfoundland. 

ton,  Id. 

*  From  observations  made  in  the  month  of  October. 
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High 

Rise. 

Hign 

Rise. 

Place. 

Water, 
Full  and 

Place. 

1 

Water,, 
Full  and 

Change. 

Springs. 

Neaps.  ii 

Change. 

Springs.  Neaps. 

h,  m. 

ft. 

ft. 

h.  m. 

ft 

ft. 

>e,  St.  T3omingo 

6    0 

3 

Havre,  France          -     - 

9  51 

22 

18 

iu,      (Thornton 

9  30 

12 

8 

Hawke  B.,  New  Zealand 

7  50 

3 

),  Yellow  Sea. 

Hearts    Content,    New- 

7 30 

4 

2* 

River,  Hindoo- 

9  40 

8 

foundland. 

V.  Coast. 

Heaux  Lights,  France    - 

5  45 

31 

23J 

Head,     Nova 

1  30 

4 

Heawandou  Pholo  Atoll, 

9  30 

5 

a. 

Maldives. 

i     Ilarb.,  Yeso 

5     0 

3 

,   Heda  Bay,  Japan  Sea    - 

5J 

,  Japan. 

Helena  St,  Bay,  Africa, 

2  30 

6 

Nova  Scotia     - 

7  49 

6 

5 

W.  Coast. 

jr,  Patagonia,  W. 

0  30 

8 

j;  Id.,  &  Atlantic 

3  11 

3 

'                          9r  Snrmri  TT  ft 

7     8 

15* 

A 

g,  Germany 

5  29 

7* 

,-  Helford,  England 

f      0 
4  43 

V 

iii 

a  Port  (Korea), 

8  30 

11 

Helgoland,German  Ocean 

11  33 

n 

r  Sea. 

Helier,  St,Jersey,  English 

6  36 

31* 

23 

in  Pool,  Sharks 

5     0 

3i 

Channel. 

Australia.  N.W. 

1  Hell   Gate  Approaches, 
j       United  States. 

•feat,  Norway     - 
ad    Knoll,   Eng- 

1    10 

Q 

9   59 

a 

»i 

7  40 

*r 

(Blackwells  Dock). 

v      w«r 

u 

E.  Coast. 

i   N.  of  Astoria 

9  48 

6J 

*i 

1,  China,  W.  Coast 

33-38 

|       Ferry. 

in   Bay  (Seshan 

11  45 

14 

j Pot   Cove, 

10  48 

H 

6* 

China,  E.  Coast 

j       (S.E.  part). 

(Fog  Ids.)  - 

11  45 

17 

Wards  Id., 

10     9 

6* 

5 

B.    (Chapoo 

12     0 

25 

!      (Paupers  Dock). 

) 

j   Hellevoetsluis,     Nether- 

2  30 

8 

6 

off  Can-pa  - 

32 

lands. 

*  Bay,  Australia, 

11  30 

24-38 

Henlopen  Cape,  United 

8     0 

4i 

Coast 

1      States. 

•  Sound,  Bahamas 

8  15 

4 

3 

Henry  Cape,  United  States 

7  40 

4 

(month),    Gulf 

2     0 

Henry  Port,  Patagonia, 

12     0 

5 

tch,  Hindoostan. 

1 

W.  Coast 

Harbour,    New- 

7  13 

4 

3     !    Hep  pens,  Germany 

12  30 

12* 

land. 

Hernando  Id.,  Strait  of 

6     0 

12-14 

■  of  Mercy,  Ma- 

1  22 

4 

Georgia,  B.  Columbia. 

Strait 

Ilermite  Isle,  Australia, 

10     0 

14 

•     Grace,    New- 

7  25 

4* 

3            W.  Coast 

land. 

;  Heron    Islet,    Capricorn 

9     0 

10 

*  IcL,  Noya  Scotia 

7  40 

6i 

4i  ,      Group,  Australia,  E.  C. 

•ort.  New  Zealand 

9  55 

8 

6     :  Herradura  Port,  Chile   - 

9     8 

5 

strait   (Channels 

irr. 

10-12 

1 

Nicoya  Gulf  - 

3     9 

10 

\g    to,    from  St 

Hesquiat  Harbour,  Van- 

12    0 

12 

de  Fuca  Strait). 

couver  Id. 

too  Port,England 

11   15 

23 

18 

Hewett  Bay,  Tierra  del 

0  30 

6* 

ml,  England 

3  28 

15 

HI 

Fuego. 

Prt.  (Call  Creek), 

0  30 

10 

,  Heybridge,    Blackwater, 

12  20 

12 

8 

jtrrerld. 

1 

1 

River,  England. 

:,  England 

12     6 

HI 

9? 

Hicks  Bay,  New  Zealand 

9     0 

7 

^  England 

10  53 

24 

17} 

Hie-chechin  Bay,  China, 

7     0 

-Harbour.Bayof 

10  40 

13* 

E  Coast 

i,R  Coast. 

Hjerting,  Jutland 

2  45 

5 

Bay,  Moluccas  - 

6     0 

3-4 

Higbees,     Cape     May, 

8  33 

6i 

*i 

Inlet,     United 

7     4 

2i 

2 

United  States. 

Hillsborough    R.,  Char- 

10  45 

H 

8 

e,Baj  of  Fundy 

11  21 

33 

28* 

lottetown,          Prince 

>iba 

8  14 

3 

Edward  Id. 

1  Harb.,   Sand- 
1,  BanJks  Ida. 
vest,  Wales   - 

7  15 
6  42 

4 

(Head  of  R  "* 

11      0 

in 

7 

2* 

T-iltTifl  f  Nnr 

11  32 

3i 

Port),  Bonin  Islands. 

High 
Water, 

Fall  and 
Change. 


Springs.  Xeaps.  ; 


Hiogu  Bay,  Japan  Sea  ■ 
HirtsbaU,  Jutland 
Hoaksiel,  Germany 
Hobarton,  Tasmania. 
Eoe-e-tow  Bay,  China,  E. 
Coast 

Il-'-jtr,  Denmark 
Hokianga   R.  (entrance), 

New  Zealand. 
Hnkianga  H.   i  Ki'kclnil 

N."   Zealand. 

Hokitika(Bar)New  Zea- 
land. 
Holtesley,  England 
Holmes  Hole,  U.  States  -  j 
Hulsteinborg,  Greenland 
Holv  Island.  England  -  ! 
Holyhead,  Wales  -  ' 

Hon-cohe     Bay,    China 

Sea,  W.  Coast. 
Hondeklip  Bay,   Africa, 

S.W.  Coast 
Honfleur,  France  -  I 

Honghai  B.,    China,    E.  : 

Coast.  | 

Honorurn,  Sandwich  Ids.  i 
Hongkong,  China,  E.  C.  I 
Hoogly  I!.,  (W.  entrance).  ' 

Bav.it'  IScngel,  W.C.      i 
Kedgeree  to  Dia-  j 

moiiil  narhour. 
Hooper  Id.,  Korea.  S.C.    I 
Hope  Harb.,Falkbind  Ids.  ■ 
Sound  (Mia-ti-tau     '. 

Group),  Yellow  Sea.      | 
Weg   Light,    Ger-  | 

Hopedale,  Labrador  -  I 
Horn   Cape,  Tiernt   del 

Horn  or  Blaaraud  Point,  i 
Jutland.  | 

Horton  Bluff,  B.  of  Fnndy  j 

Hougue  La,  France        -  ; 

Hourdel,  France  -  | 

Hoot  B.,  Africa,  W.  Cst.  , 

Hontman    Rocks,    Aus- 
tralia, W.  Coast. 

Howden,  B.  Tyne,  Eng- 
land. 

Howe,  West  Cape,  Ans 
tralia,  S.  Coast. 

Uowth  Harbour,  Irtlaud 

Huaclio  Bay,  Peru 

llunfo  Islands,  Patagonia, 

W.  Coast 
Hnapilinao    lid.,    I'ata-  j 
gonia,  W.  Coast  ! 


9  45 
10  15 


2  30 

10  11 

li  30 

2  30 

9  29 


10  24 
12  35 
5  38 


*>'* 


Hnasco  Port,  Chile 
Hui-Iing-san,  China,  S.C 
Huildad  Inlet,  Patagonia 

W,  Coast. 
Hu-i-tau  Bay,  China,  E 

Coast 
Hall,  England 
Bridge,  Crouch  R. 

England. 
Hulu  Shan  B.,  Yellow  St 
Humboldt  B:ii ,  California 
Australia, 


I  Hat 


oastt 

r  Id.,  Bass  Straii 


Change.  SprinnJ 


Hunter  Port,  Australia,  E. 
Coast 

Hurst  (Camber),  England 
lln-um,  Denmark 
Hyannis,  Unit,.!  iSian'f  ■ 
leac.^  lViiin.  Trinidad   ■ 
Jchabo  Id,  Africa,    W 

Coast 
[,ni;..|i,  K^v  Caledonia 
l!:Vae.)ijilie,  England 
Iki,  Japan  Sea 
Ilba  Gvandi,  Brazil 
Ilhen,  rort  d'j  Africa,  W. 

Coast 
Iliolo  Port,  Filipinas 
liiL.uua,  Bahamas 
Indefatigable  Id.,   Gala- 
pagos. 
Iudi.  [>ci:i!i;uciji  Ilnv,  1'eiu 
Indian  Cay,  Florida 

Tickle,  Labrador 

Indus  (Gizree    Bunder), 
llindoostnn,  XV.  Coast. 
1 1  :ki  in  kin..!!  .Africa, E.C 
lui^lil  "]in,  Ireland 
Ini.-lil  r'-],  Ireland 
Inishturk,  Ireland 
Inkaoskie,  White  Sea    - 
Inman  Cape,    Tierra  del 

Intsi  Point,  White  Sea  - 
IiiviTarj',  Scotland 
Inverness,  Scotland 
Investigator    l!d.t   Aus- 
tralia, N.  Coast. 
[on  a  Sound,  Scotland     - 
I l>sw  ieh,  England 

United  States  - 

Iquiqui  lin.nl,  Peru 
Ireland  Id.,  Bermudas    - 
Itidro  St..  f'.'ajii'.  Magellan 

Strait 
Island  Harbour,  Choiscnl 
Sd.,  Falkland  Islands. 

Country  Harbour, 

Nova  Scotia. 


12  35 
11  20 
6  45 


}«: 


*  In  March  and  April, 


t  See  Note,  page  177. 
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High 

Water, 
Full  and 
Change. 


Rise. 


Springs. 


Neaps. 


TU  -  • 

Coodrea,  R.  St 

DCC. 

xk,  Africa,  W.  C. 
Cape,     Arabia, 
oast 
England 
Port  San,  Ticao 
ipinas. 

Port  (N.  Head), 
dim. 

5t.  Domingo     - 
,  Hindoostan,  W. 

,  Bay,  Magellan 

.    (Adam  Cove), 

igos. 

-  N.  aide,  Gal- 

• 

:.,  W.  end,  Gal- 

(CityPoint)U.S. 
oal,  Persian  Gulf 
e,  Persian  Gulf 
Bay  of  Fundy- 
Jova  Scotia 
ia  Ida*  Lapland 
editerranean     - 
Nira,  Brazil 
t.Helier),Engli8h 
Channel. 
Josel) 
ijr,  Australia,  £. 

Lrabi,  Persian  G. 
Hamar-al-nafur, 
rabia,  S.E.  Coast 
tin  Persian  Gulf 
labr 

m        m 

JUS 

orKareg,, 


9f 


'umb 
iedSea  - 
Id.,  White  Sea 


Id.,  (anchorage) 

Poinony  Harb., 

>Ida. 

Bar  of  Fundy- 

ewxoundland    - 

forth  Coast)    - 
iyer,  Africa,  S.C. 
Iyer,  U.  S. 
to.,  Newfound- 
Bay,  Gulf  of 


h.  m. 

8  53 

4  25 

6  35 

9  0 

4  44 

6  30 

8  15 

irr. 
11  35 

9  27 
2  14 

2  34 

3  10 


11 

30 

0 

4 

45 

6  23 

3  10 

11  30 

6  29 


2 

9 

6 

10 

7 


6 
6 

6 
9 


15 
20 

30? 
30 


11  30 


0 

8 


45 
0 


10  15 


5  15 

6  24 

3  40 

4  0 

11  21 

7  30 

10  40 
4  0 
7  28 
7  49 

10     0 


ft. 

7 

17 

13 
10 

21 
6 


2-3 1 
9 

20 


3 

8 

6 

15 

6* 
10 

7 
12 
31j 

30 
5 


10 

10 
8* 
7* 
•* 

8 

3 

4 
14 
11 
11 

27 
6 

H 
5 

5 

3 


J 


6 


ft. 
10 


15 


7 
15 


2} 


115 

4 

5 

9 

23 

211 


10* 
9 

23 

4 

5 
2 


riace. 


High  Rise. 

Water, 
Full  and 
Change.  [Springs. 


Joombas  R.,  Africa, W.C. 

Josef,  San,  Port,Patagonia, 
E.  Coast. 

Jourimain  Island,   New 
Brunswick. 

Juan  de  Nova,  Madagascar 

Juan  Fernandez  L,  Chile 

Juan  San,  Porto  Rico    - 

San  Port,  Peru 

Juby  Cape,  Africa 

Judith  Point,  United  States 

Juggee,  Seer  R.,  Hindoo- 
stan,  W.  Coast 

Juist,  Germany     - 

Jukan  Ids.,  Lapland 

Julian,  San,  Port,  Pata- 
gonia, £.  Coast 

Julianshaab,  Greenland - 

Julien,    St,   Harbour,  f 
Newfoundland.  \ 

Junk  Fleet  entrance,  Can- 
ton River,  China. 

Junk  River,  Africa, W.  C. 

Junkseylon  Id.(E.  Side), 
Malacca  Strait 

Jura     Island,      (Small 
Isles),  Scotland. 

Feolin  Ferry     „ 

Juria,  Hindoostan,  W.C. 

Kaikora  Penin,  New  Zea- 
land. 

Kaipara  Harb.  (entrance), 
New  Zealand. 

KalangBayang  Harbour, 
Java. 

Kalgalakska,  White  Sea  • 

Kalian  Point,Bank  a  Strait 

Kame-ura,  Japan  Sea  - 
Kandalaksha,  White  Sea 
Kanushin  Cape,  White  Sea 
KapitiIsland,NewZea!and 
Karachi,  Manora  Point, 

Hindoostan,  W.  Coast 
Karakoa  Bay,  Owyhee  - 
Kari  or  Lukput  River, 

entrance,  Hindoostan, 

W.  Coast. 

Lukput,     Hiodoostan, 
W.  Coast. 

Kotasir,     Hindoostan, 
W.  Coast. 
Kata,  Japan  Sea    - 
Katwyk,  Netherlands    - 
Kawau  Id.,  New  Zealand 
Kawhia  Harb.,  New  Zea- 
land. 
Keats   Port,    Australia, 
N.  Coast 


h.  m. 

ft. 

8  10 

6 

10  0 

30 

9  30 

6 

5 

9  30 

4 

8  2 

li 

5  10 

3 

8 

7  32 

3J 

1  30 

6 

10  28 

•* 

9  0 

13 

10  45 

30 

5  6 

7 

7  21A.M. 

M 

6  30  f.m. 

11  50 

6i 

5  45 
10     0 

5     3 

4  41 
2     0 

5  30 

10  55 


5 
Hi 

3J 

6* 
16 

8 

10 


{    8   I??}"* 


50 
0* 

8  17f' 
7  45 
3  25 

11  54 

9  0 

10  30 

3  49 

11  15 


i  12 

15 

11 

15 

C 

4 

2 

30 

6 

30 

9 

30 

6 

0 

■* 

9 

7 

15 

6 


m 


12 


10* 


5 
10 
12 

22 


Neaps. 

ft. 

25 

3 


3* 


5 
3 


2* 

4* 

13 

6 
8 


H 


+  In  S.E.  monsoon. 


f  la  N.W.  monsoon. 
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High 

Rise. 

High 

Rise. 

Place. 

Water, 
Full  and 

Place. 

Water, 
Full  and 

| 

Change.  I 

Springs. 

Neaps. 

Change.  : 

Springs. i  ] 

h.  m. 

ft. 

ft 

h.  m. 

«. 

Kediwari  R,  Hindoostan 

9  57 

7 

Kirkcudbright,  Scotland 

11   10 

23 

Keelacarry,  Ceylon 

11     0 

Kirkwall,  Orkneys 

10     9 

10 

Kedgeree,  Bay  of  Bengal 

11  30 

Kishm,  sec  Kesm. 

Keeling    Islands    (Port 

5  SO 

5 

Kiswara  Harb.,  Africa, 

4  30 

12 

Refuge),  Indian  Ocean. 

E.  Coast 

Kegashka  B.,  G.  St  Law- 

10 45 

5 

3 

Kitnapatnam,      Bay    of 

11     0 

H 

rence. 

Bengal,  W.  Coast 

i 
i 

Kelung  Harb.  (Formosa), 

10  SO 

3 

Kiu-kiang,  China,  W.  C. 

?i 

China  Sea,  E.  Coast. 

Klaskino  Inlet  - 

12     0  '• 

12 

Kenmare  R.  (W.Coye), 

3  52 

10 

n 

Klaskish  Inlet,  Vancou- 

12    0  | 

12 

Ireland. 

ver  Id. 

Kenn  Reef,  Australia,  E. 

8     0 

5| 

Knox  Bay,  Vancouver  Id. 

12     0 

16 

_  ■ 

Coast 

KnysnaHarb.,  Africa,  S. 
Coast. 

3  30 

«4 

Kennebec  River  (Hanni- 

11   15 

n 

7 

wells  Point),  U.S. 

Koelwatte  Bay,  Moluccas 

7 

Kent  Island,  Bass  Strait 

11   10 

Koepang,  Timor        -    - 

11     0 

9 

Kentish  Knock,  England 

11  47 

Kokohu,  New  Zealand   - 

10  15  ! 

10 

Keppel  B.,  Australia,  E.C. 

9  30 

9-14 

Ko-kun-to  Group,  Korea, 

2  25 

18 

Keret,  White  Sea 

3     8 

6 

W.  Coast 

Point  White  Sen 

4  SO 

5* 
2 

■ 

Kok-si-konPrt  (Formoza) 
China  Sea,  E.  Coast. 

11  30 

3 

Kerguelen  Island,  Indian 

2     0 

Ocean. 

Koombanah  B.,  Australia, 

9     0 

4-3 

Kesm,  Persian  Gulf 

11     0 

12 

W.  Coast. 

Kettle  Cove,  United  States 

7  48 

5 

4i 

Kouloi  River 

1   15 

SO 

Kh6r  Jerameh,  Arabia, 

9  30 

10 

Kou  Zomen,  White  Sea- 

3  30 

6 

S.E.  Coast. 

Kovda  Bay,  White  Sea  - 

3  25 

6 

Kyouk  Phyou  Harbour, 

10     0 

9 

6 

Koweyt,  Persian  Gulf    - 

0  15 

9 

Bay  of  Bengal. 

Kowie  River,  Africa,  S. 

4     0 

4-5 

Kilbaha,  Ireland 

4  16 

13 

n 

Coast 

Kilda,  St.,  Hebrides 

5  SO 

Krakatoa,  Strait  of  Sunda 

7     0 

4 

Kildin  Id.,  Lapland 

6  45 

12 

Kudi  River,  Hindoostan, 

9  50 

10 

Kilkieran  Cove,  Ireland  - 

4  34 

15* 

ii 

W.  Coast 

Killala  Bay,  Ireland 

5  22 

10* 

8 

Kuper  Harb.,  Korea,  S.C. 

9  28 

n* 

Killeany  Bay,  Arran  Ids., 

4  28 

13* 

10 

Port,America,N.\V. 

1  40 

13 

Ireland. 

Coast 

Killingholme     (Humber 

6     2 

19$ 

15± 

Kuriyan    Muriyan    Bay 

8  20 

64 

R.),  England. 

and   Islands,   Arabia, 

Killybegs,  Ireland 

5  16 

"4 

8* 

S.E.  Coast 

Killyleagh,  Ireland 

12  40 

11 

H 

Kurrachee,  see  Karachi. 

Kilmichael  Point,  Ireland 

8  30 

4 

3 

Kutch,  Gulf  of,  (mouth), 

11  30 

Kilrush,  Ireland 

4  42 

14 

10* 

Hindoostan. 

Kincardine,     Firth     of 

2  53 

17| 

15 

Kweshan  Ids.,  China,  E. 

9  30 

14 

Forth,  Scotland. 

Coast 

King  Id.,  Bass  Strait : 

Kyau-chau  Bay,  Yellow 

5     0 

12 

Franklin  Road 

1     0 

7 

Sea. 

Sea  Elephant  Bay    - 

9  30 

12 

Kyem  River,  White  Sea 

5  23 

4 

King  Port,  Falkland  Ids. 

7  30 

5 

Kykduin,  Netherlands    - 

7     0 

19 

—  Sound,   Australia, 

0  10 

33 

Kyle  Akin,  Loch  Alsh, 

6  16 

154 

W.  Coast. 

Scotland. 

— —  George  Sound,  Aus- 

11 56 

1-4 

Kyle  Rhea,  Scotland      - 

6     0 

15 

tralia,  S.  Coast 

Kyuquot  Sound,  Vancou- 

12    0 

12 

Kings  Cove,  Newfound- 

7 15 

3* 

2* 

ver  Id. 

land. 

La   Poile     Bay,    New- 

9    0 

6 

Kingsbridge,  England   - 

5  46 

10 

foundland. 

Kingstown,  Ireland 

11  10 

11 

8J 

Labuan  Island,  Victoria 

9  45 

6 

Kinsale,  Ireland 

4  43 

iii 

9 

Harbour,  Borneo. 

Kmsiang  Point,  China,  E. 

7     0 

Labyrinth  Ids.,    Magel- 

0 80 

H 

Coast 

lan  Strait 

Kircubbin,  Ireland 

12  42 

iij 

n 

Lacul  Harb.,  St  Domingo 

6     01 

8? 

Kirindi,  Ceylon     - 

3  30 

Lady  Bay,  Australia,  S.C. 

4 

High 

Rise. 

High 

Rile. 

Place. 

Water, 

Full  and 

Place. 

Water, 

Full  and 

__ 

Change. 

Spring! 

fhapa. 

Change. 

Springs 
ft. 

Snips. 

ft. 

h.  in. 

ft. 

ft. 

h.  m. 

ttliot    Met,  Aus- 

9    0 

7-8 

Leopold  Port,  Barrow  Strt 

18    6 

8 

H 

.  E.  Coast 

Leprean,  Bay  of  Fundy  - 

241 

31 

2     7 

13 

Lerwick,  Shetland 

10  30 

6 

lirer(Bmr),Bi6ht 

6    0 

8 

L'Etang   tlarb.,  Bay   of 

11    19 

23$ 

20 

trrer  (Consulate 

2 

LniBti  River,  Chile 

10  30 

Wharf.) 

Levcn  Port,  Madagascar 

3  30 

71 

(Palaver  Ids.) 

LevrierB.,  Africa,  W.C. 

12     0 

6-7 

1  30 

5i 

Lewis,  SL,  Sound,  Labra- 

G  40 

31 

de  Tenninos,  G. 

1* 

]    LiantC'ape(G.ofSiam), 

5     7 

H 

h  Group,  Hindoo- 

10  30 

6 

4$  1        China  Sen,  W.  Coast. 

W    Coast 

Linn  Ho  (Bar),  Yellow 

4     0 

HI 

n 

i,  Newfonudlnnd 

9  IS 

8. 

i                     Sea, 

cque  Rd..  Pern  • 

4     0 

3 

||  (entrance) 

12 

i,  Scotland 

11  49 

10 

7      1  Liau-tang,         Chingbo, 

1   20 

61 

larb.,  Africa,  E. 

4     6 

11 

■1       Yellow  Sea. 
Gulf  (Sand 

4  50 

T 

sj 

er,  England 

11    16 

8* 

Point),  Yellow  Sea. 

ppinc,     Cleddau 

6  ST 

20 

1*1 

N.W.  Head  of 

Gulf. 

5  30 

ID 

SJ 

>g,  Germany 

11  35 

8 

Limbu  Klrait,  Moluccas  - 

mCrossing.Ynng- 

1  40 

12 

8 

Liini-vitk,  Ireland 

6  16 

183 

a 

Ung." 

Linmouth,  England 

6     2 

SOfc 

:    Inland,    Canton 
,  Cnina. 

11  90 

H 

Lindy  River  (entrance), 
Africa,  E.  Coast. 

4  15 

12 

Bay,  China,  EX. 

10     0 

13 

T.ingch.  I'ersianGulf     - 

18     0? 

He,  Canary  Ids.  - 

1     Of 

9? 

Lintin   Island,  Canton  R. 

12     0 

71 

B,  Magellan  Slit. 

11  30 

9 

China,  E.  Coast. 

Scotland 

11  SO 

10 

Lisbon  (11  el  em).  Portugal 

2  30 

12 

9 

M..  Africa. E.  Cat. 

4     0 

10 

Liscanor  Bay,  Ireland    - 

4  23 

13| 

10 

-  Bay,  Tierra  del 

3     S 

4 

Liscomb    llarb.,     Nova 

8     0 

61 

41 

Scotia. 

i  no,  Yellow  Sea- 

1 30 

ft 

Lieban  Bay,  China,  E.  C. 

10  15 

16 

ts  real  and  Little, 

6  IS 

7 

4 

Lista,  Adriatic 

4  10 

«! 

■buudland. 

Listerdyk,  Denmark 

2  81 

Oarb.,  Tierra  del 

1     0 

8 

Litau  Bay,  Yellow  Sea  - 

3     0 

G 

:    Litke  Ridge,  White  Sea  - 

11   45 

15 

ny,  Wales  - 

S  33 

20 

141    '  Li'tfe      Egg       Harbour, 

7   10 

*1 

34 

Buy,  Chile 

ire,  Great  St.,Jfiu-b. 

9  20 

S 

'       United  States. 

8   30 

J 

4    '    little  Fish  Bay,  Africa, 

8  30 

5-6? 

fbomdlaiiit. 

1       W.  Coast 

ma    Cape,    Hots 

7  48 

5j  '    Little  Gull  Island,  U.  S.  - 

9  36 

3 

If 

Scotia. 

1    Littlehampton,  England 

16 

111 

—  Mora     Scotia, 

7  51 

H 

6    I1  Little  Metis,  G.  St  Law- 

2   10 

13 

S 

Crooked  Channel. 

—  Mothers  Island 

7  61 

7 

Si    ,  little     Milford      Quay, 

6  31 

13$ 

—  GetaoQB  Cove 

7  SS 

n 

G      1       River  Cleddau,  Walei. 

—  13ridge  water 

8    6 

8 

61    '  little    Natashquan,     G. 

11     0 

S 

3 

Sean's  Wharf.) 

St  Lawrence. 

—  Lunenburg 

T  54 

n 

6 

Port,     Newfound- 

10  42 

51 

UertCove.) 

ire  Strail,  Tierra 

4     0 

7 

Little    Tan  cock    Island, 

7  40 

n 

S 

'oego. 

Nova  Scotia. 

>  Fiord,  Fffirra  Hi. 

0  30 

61 

*i 

Liverpool,  England 

11  23 

2G 

20j 

Scotland         -      - 

S  17 

16* 

11] 

Bay,        Nova 

7  50 

8 

s 

Shoal,    England, 

6    0 

Scotia. 

B,,  Australia  - 

6  30 

12 

Core,  Tierra  del 

k 

4  40 

8 

Lisa  Bay,  Lapland 
Lirard  Id.,  Australia,  E.C. 

5  SS 
9  15 

9 
7-10 

Croaavng  the  tide  rises  for  3  hoars  only,  and  falls  for  9  hours. — H.M.S.  Actwon,  1881, 


High 

It 

=i' 

High   1       it 

Place. 

Water, 
Full  and 





Place. 

Water,  | 

Full  and; 

Change. 

Springs 
ft 

ft 

Change.   Spring 

h.  m.           ft 

Lizard    Point,   (Perran 

5     0 

14* 

101 

Lorn  bock,  ( AmpanamB. ), 

8      0           6 

Voee  Cove),  England. 

| 

Llanelly  (B;ir),  Wales    - 

C  16 

95 

18* 

London  Bridge,  England 

5      7   !     !0J 

Lloyd  Port,  Bonin  Id*.  - 

6     8 

3 

Docks,  England 

1   57  |     20} 
8     1  |      n 

Luanda,   San    Paul    de, 

4  30 

Londonderry,  Ireland      • 

Africa,  W.  Coast 

Looc  (East),  England     ■ 
Lookout  Paint,  United  S. 

5  26  ;     1G 

Loango  B„  Africa,  W.C. 

4  30 

6* 

0  58           9 

J-olioliPoiot.llanliaSni.* 

11      0 

10 

Lopes  Cape.  Africa 

4  30      4-fiT 

Lobito  B.,  Africa,  S.W. 

4  15 

5-6 

L'Orient   (Port    Louis), 

3   11         13 

Lobo  Point,  Pern 

e    o 

Lord  Howe   Island,    S- 

8  30  '       6 

Lottos  Cay,  Bahamas 

3 

Paeific 

I 

Lobos  Head,   Patagonia, 

0  29 

Lorenzo,    St.,    Channel, 

8  30  '        t 

W.  Coast. 

Mexico,  W.  Coast 

Loch  Alice,  Scotland    - 

5  33 

133 

10* 

Lo-shan-kaQ,  Yellow  Sea 

4  30  .     11 

Alsh        „ 

6  16 

15i 

Lough  LariiL-,  Ireland    - 

10  43          6} 

Boisdale   „ 
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9  15 

1  30 

3     4 
9  30 

7  40 

4 
16 

0 

13 

7i 

10 

7  48 
7  43 

J 

6 

64 

land  Ids. 
MiU'li.'  liav.Vnncooverld. 
Mar.lin  Light  (Thames), 

England. 

12     5 

12 
14j 

»o* 

L  United  States 

9  52 

7 

5j 

Maquereau  Faint,  G.  of 

2     0 

5 

3 

Rocks,  Ireland, 

10  43 

Of 

oj 

St.  Lawrence. 
Maracas  Bay,  Trinidad, 

3  30 

5 

4 

B.,  Madagascar 
,    Arabia,    S.E. 

4  30 
9     0 

15 
6 

Caribbee  Id. 
Marnnham.  Braxil 

7     0 

161 

10} 

Marblehcad,Uiiitt'dSitLti.'s 

11   30 

13 

,  Arabia,  S.E. 

8  30 

7 

March  lb.!...  Tierra  del 

3   10 

0 

i  ULnetUa,- 

iR.,  Madagascar 
Iarb.,Pescadrcs, 
Scat, 

6     0 
4  45 

10  30 

17 

H 

3 

Mareniif,  SL,  France 
Marc  Harb., Falkland  Ids. 
Margaret*,      St.,       Bay 
(Shut-in  Island)  Nova 

9  55 
G     0 

7  47 

90 

6 

6 

o  Port,  Peru    - 
Strait  (light  ves- 
falhom  bank). 
(off  Mount 

Road,MalaccaSt- 

Inlet,  Ireland  - 
Atoll,  Maldives 

5    0 
It    0 

8    0 

2 
11 

12 
8* 

Scotia. 

Newfoundland 

Mar^ai..',  England 
Maria  Cape,  Saghalhi  Id.. 

Sea  of  Okhotsk. 

9  28 
11  40 
2     0 

4i-6i 
154 

13 

7  30 

12     0 

10  3D 

It 
3 
10 

3 

64 

Maria  Sta.,  Id.,  Chile      - 
Maria  Van  Diemen  Cape 
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M'hul  Dwarka,  Hindoo- 

10  30 

7 

Mary  Port  St.,1.  of  Man 

11   10 

SO 

16 

atan,  W.  Coast. 
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Miaveni'ss,  Faroe  Islands 

3  12 

«i 

Mason  It.,  New  Zealand 

11   10 

B 

6 

Michael,  St.,  Aiorea 

12  30 

e 

Massacre   Bay  (Tasroan 
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Reef,       South 

8  30 

6 

Maule  River,  Chile 

10     0 

5? 

Pacific 

Maulmain,  Kay  of  Bengal, 
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(N.  side)     - 

7  36 
7  91 

3 

6 

Prince  .<f  Wales  Strait, 

3 

Quilca  Kiver,  Peru 

8     0 

Banks  Land. 
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Princes  Id.,  Bight  of  ISiafru 
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11  36 

1-4 

Quillenceuf,  France 
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13 
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13  52 

10 

Ragged   Id,,    Sumbaws, 

a   10 
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K.  Coast. 
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7  30 
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Haine  Id.,  Torres  Strait 
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4  43 

13 

Puerto  de  Taco,  Cuba    - 
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a? 

luijiipur  Kiver  (entrance) 

11      0 
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*  Above  the  bed  of  the  lake. 
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4  SO 
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10     0 
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5  30 
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8  30 
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3     3 

1 

2 

Bay,  A  America,  E.C. 
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8     0 
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10 
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E.  Coast 

ih>.  Red  Sea. 

Rio  Nunez,  Africa.  West 

10     0 
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annah,    Arabia, 

9     0 
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_Coast. 
1 1  i  st  t(ri  u  k  1 1  ell .  ,Campbel!- 

4     0 
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7 

J  -.i.  i  me h .  Persian 
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3     0 
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Lttdah  f  Arabia  I 
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10     0 

baJi      J     S.E.    V 
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BoeaS,  Atlantic 

5  15 

10 
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9  30 

9 

lioche  Cape,  R.  St.  Law- 

9  30 
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4 
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liri,  Hindoostan, 

10  30 
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«* 
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IS 
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Cent.  America 

3     6 
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4      6 

17 

13 

ii     Inlet,   Pata- 

0  44 

14 
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13 

W".  Coast 
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10  57 
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Rockoll,  N.  Atlantic 
Rocky  Id.,  G.  of  Slam   - 

3  30 

4  0 

la 
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to  ai 
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sf 
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Roebuck  Buy,  Australia, 

0  SO 
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Dorian  Strait    - 
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is 
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9 
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Peoio.),     China     Sea, 
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6  SO 

35 

36 

W.  Coast 
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5     0 

■  17* 

13$ 

Ruiuilals  Ills.,  Norway   - 
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0 

oua  Id.,  Borneo, 

B 

Rona       (Sou  tli)      Light, 

6  20 

i-.i 
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Coast 

Scotland. 

Dos,    Strait    of 

7     0 

R  node  wall  Bay,  Africa, 

81 

RTF.  Coast. 

rg,  Denmark     - 
,K.  ajde,Scot- 

7  42 
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9 
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30 
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3 
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8 
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Rotterdam,  Netherlands 
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7 

''  Sale  Macowa,  Red  Sea  - 

0  30 

2 

Bottnest  Id.,  Australia, 

7  50 

2} 

Salem,  United  States 
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W.  Coast. 

Salm  R.,  Africa,  W.  Cst 

8  10 

6 

Rottum,  Netherlands 

10     0 
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Salmedina  Rocks,  Spain 
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Rouen,  France 
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i 
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6  45 

2 

Rouge    Harbour,    New- 
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Saltasb,  R.  Tamar,  Eng- 
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15 

1 
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E.  Coast. 
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5  40 

Royal  Harbour,  Ruatan, 
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I  Salvador,  San,  Port,Falk- 
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Bay  of  Honduras. 
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E.C. 
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12     6 

4* 
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» 
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1     0 
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8     0 

3 
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5 

!  San  Fernando,  Trinidad  - 
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■  San    Juan   (anchorage), 
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Rush  Port,  Ireland 
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3* 
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Rutland  Id.,  Ireland,  W.C. 
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8 
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Ryde,  England 
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1       Granada. 

Sable  Cape  (Clam  Point), 
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8* 
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|  San  Lucar,  Spain 
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B.  ofFundy. 

San  Miguel,  California  - 
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i 
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9 

.  San   Pedro    Anchorage, 
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Sable    Island,   N.    side, 
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6 
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4 
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2 

1 
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10 
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!      Id.,  Banks  Ids. 
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17 

10 
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i 
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Sangwin  R.,Africa,  W.Cst 
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I8t 
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8 
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14 
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lay,  Fonnoza 

S  30 

0 

•J 

St  mm  ilia  Bank.Mosquilo 
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13     0 

H| 

10 
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i     0 
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r,  England. 
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11  43 

6 

ire.  Grand  Han  an, 
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The  above  corrections  are  also  given  at  the  foot  of  each  page  under  the 
place  for  which  the  times  and  heights  of  high  water  are  predicted. 
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Brest,  entrance  of  the  basin— Devonport,  Dockyard— Portsmouth,  Dockyard- 
Dover,  North  Pier  —  Sheerness,  Dockyard — London  Docks  (reduced  to  London 
Bridge,  the  latter  being  given  in  these  tables,  by  applying  to  the  times  si 
the  docks  +  10m)  —  Harwich,  Angel  Quay — Hull,  Victoria  Dock  —  Sunderland, 
North  Dock — North  Shields,  Low  Lighthouse — Leith,  East  Pier*- Thurso,  near 
Scrab9ter  Pier — Greenock,  East  Dock — Liverpool,  St.  Georges  Pier — Peml 
Dockyard — Weeton-super-mare,  Bairnbach  Island — Holyhead,  Pier — Kingstowi^ 
Watering  Pier — Belfast,  New  Dock — Londonderry,  Ship  Bridge — Sligo  Bay,  Mul- 
laghmore— Galway,  Nimmos  Pier — Queenstown,  Scott's  Wharf—  Waterford,  Dan' 
cannon  Fort. 


The  following  diagram  is  intended  to  explain  the  terms  Spring  Rise,  Neap 
and  Neap  Range  as  made  use  of  on  the  Admiralty  Charts  and  in  the  Sailing 
tions  published  by  the  Admiralty : — 
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Morning. 


Time. 
H.    II. 

4 

5 
6 

6 


7 
8 


28 
28 

19 

57 

32 

5 


Height. 
F.     1. 


8  41 

9  15 
9  54 

10  34 

11  17 


gft.  2^- 


o 
1 

2 

3 

4 
6 

7 
7 


30 
25 
26 

44 

59 

5 
o 

46 


8  31 

9  16 

9  59 

10  43 
ti  25 


o 
1 

2 

3 

4 


28 
11 

1 

8 

26 


9 

9 

9 
10 

11 

11 

12 

12 
12 
12 
11 

11 
10 

10 

IO 
IO 

II 
II 

12 
13 

13 

13 
12 

12 

II 
IO 

9 

9 
8 


Afternoon. 


4 
6 

11 

7 

9 

11 

3 

4 

3 
2 

10 


Time. 

H.   M. 


3 
10 


4 

6 

o 
11 

IO 

5 
6 
3 
9 


o 
3 

7 
o 

10 


4 

5 

6 

7 

7 


59 
55 
39 
15 
48 


8  23 

8  57 

9  34 
10  14 

10  55 

11  40 

o    5 

0  58 

1  53 


Height. 
F.     I. 


3 

23 

34 

34 
24 

8 


3 

4 

5 
6 

7 
8 

8  53 

9  38 

10  21 

11  4 
11 

o 
o 
1 


46 

7 
49 
34 


2  32 

3  47 
5    3 


9 

9 
o 

o 

I 

2 
2 

2 
2 
2 
( 
I 
I 
O 

O 
O 

o 

I 

2 

3 
3 

3 
3 

2 

1 
1 

o 


5 
8 

3 
11 

8 

1 

3 

4 

3 
o 

7 

5 

o 

8 
5 

8 

5 
5 
3 


5 
o 

5 
9 
5 
7 
9  « 


D. 

IO'O 
II'O 
I2'0 
I3.O 
I4'0 

o 

i6#o 

17*0 
18-0 
19*0 
20  #o 

21*0 
22*0 

<T 
24'0 

a5*o 
260 
27-0 
28-0 

29  #o 


9 
8 

8 


3 
11 

11 


<  5 

*-5 
3'5 
4'5 
S'S 
6.5 
]> 

8'5 

9#5 

xo*5 


6*7 


in. 


Equation  of  Time  at  Noon. 


If. 

3 

4 

4 

5 

5 
6 

6 

6 


8. 

45 
13 

41 
8 

35 
2 

28 
53 


EU>. 

M.  8. 

M.D. 

M.  8. 

M.D. 

M.  8. 

Sub. 

9 

7  l8 

Sub. 

17 

IO  l8 

Sub. 

»5 

12  34 

xo 

7  43 

18 

IO  38 

26 

12  47 

II 

8  7 

19 

IO  56 

27 

«  59 

12 

8  30 

20 

"  *5 

28 

13  11 

13 

8  53 

21 

11  3* 

29 

J3  22 

14 

9^5 

22 

11  49 

30 

13  32 

15 

9  37 

33 

il  4 

31 

13  41 

16 

9  58 

24 

12  19 

Sub. 


1  ofHighWRter  are  fdTenibr  Mean  Time  at  Place;  if  Greenwich  wfcttway  Time  be  i^aii^-4br 

a,  I  Lbtxh  add  18  m.  I  TRVRtOatfcf  ifm. 
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TIDE  TABLES  FOB  THE 

JANUARY,  1871. 

q 

3 

"£§ 

GKEENOCK. 

LIVERPOOL. 

PEMBROKE 

i 

| 

• 

MOKMltQ. 

ArrKllMX'N. 

MoRKIKO, 

Aftebsooh. 

Mobbing. 

a™ 

Bow, 

Height. 

Time. 

HciKht. 

Ttae. 

HuirtiL. 

Time. 

Height 

IW 

Height. 

Time. 

* 

1 

Saij 

7  30 

s 

2 

8     3 

8    3 

7    0 

20     1 

7  3= 

JO      4 

I  13 

»5 

J 

<  5' 

M. 

2 

8  57 

a  3.1 

8 

3 

9    3 

8    5 

8    a 

20    7 

8  31 

20    t  1 

a  34 

'5 

9 

a  5. 

Tu. 

1 

9  43 

9  *9 

8 

6 

9  54 

8     7 

8  55 

«     5 

9  17 

21     10 

3  *5 

16 

0 

3  5- 

W. 

4 

10  31 

10  16 

8 

8 

■  038 

8     9 

9  38 

«     3 

9  58 

23        7 

4  »4 

■7. 

4 

4  31 

Th. 

5 

11    31 

10  59 

8 

II     31 

8   11 

0  17 

33     0 

10  $6 

*3     4 

5     a 

18 

2 

5  3. 

F. 

6 

morn. 

11  43 

9 

c 



— 

0  $6 

*3     < 

11  1; 

23   10 

5  46 

18 

9 

(j 

s. 

7 

0  ia 

0    3 

9 

1 

O    33 

9    a 

1  34 

24       3 

11  59 

H     4 

6  36 

l9 

4 

64 

ft 

S 

'      4 

0  .[i 

9 

3 

I        O 

9    4 

— 



O    13 

24     () 

7    a 

•9 

8 

7   - 

M. 

9 

■  5<5 

1  19 

9 

4 

I    38 

9    5 

0  3° 

a4    7 

0  4s 

24     8 

7"  39 

'9 

9 

7  5 

Tu. 

-: 

340 

1  sr 

9 

5 

3     16 

9    5 

1     8 

24     8 

I    3? 

24     6 

8  17 

'9 

9 

B  3 

\V. 

tj 

3  36 

1 J4 

9 

S 

a  56 

9    5 

1  4« 

24    4 

3      I! 

34     j 

858 

'9 

5 

9  ' 

'Hi. 

1  j 

4   ;4 

3  if 

9 

4 

3  37 

9    3 

a  37 

23  'o 

3  45 

23     <5 

9  39 

18 

1 1 

10 

F. 

13 

5  IJ 

4.  0 

9 

2 

4  »4 

9     1 

3  « 

23     2 

3  3* 

33     [0 

O  33 

18 

3 

10  4 

s. 

14 

6     0 

4  49 

9 

c 

5  '4 

8  11 

4     1 

13      5 

4  26 

1       7 

17 

C 

11  3 

ft 

•5 

«5' 

5  41 

8 

10 

6  13 

8    9 

4  5S 

21     8 

5  35 

31       6 

158 

16 

1 1 



M. 

[(■■. 

Z  4* 

6  49 

8 

8 

7  26 

8     7 

fi  14 

11     6 

gi 

21     9 

0  30 

16 

10 

1 

Tu. 

17 

8  40 

8    3 

8 

8 

8  40 

8   10 

7  3* 

23        1 

8    £ 

23      6 

1  5° 

'7 

[ 

3  3 

W. 

18 

9  39 

9  x5 

9 

c 

9  49 

9     ] 

B4I 

23        1 

9  " 

33     9 

3  10 

18 

0 

3  4 

Th. 

■y 

10  41 

10  ao 

9 

3 

10  49 

9     4 

9  4C 

24       4 

10    j 

24    II 

4  *9 

'9 

3 

4  5 

F. 

■ 

11  4a 

Ii  17 

9 

'3 

11  45 

9     2 

0  33 

>5    4 

'o  55 

25     8 

4ai 

20 

4 

5  5 

S. 

0&49 

— 

0  11 

9     « 

1  33 

3(5      0 

i)  4« 

26     3 

«  i5 

31 

0 

6  3 

ft 

ia 

1  37 

0  J<5 

9 

9 

t     0 

9   10 

— 

— 

0  11 

26     4 

7    3 

31 

4 

7  a 

M, 

a3 

a  aS 

1  »3 

9 

1  44 

9  10 

0  34 

26     4 

0  5v 

36    a 

7  45 

31 

8 

Tu. 

-4 

3  ifl 

a    5 

9 

J 

2  35 

9    9 

1  id 

36      0 

1  3< 

35     7 

8  at! 

ao 

8 

84 

If, 

-.1 

4     » 

9    44 

9 

3     3 

9     6 

1  55 

15     0 

3   I. 

34     6 

9    5 

"9 

10 

9  a 

Th 

id 

4  44 

3  ■» 

9 

4 

3  4° 

9     3 

*  3a 

34     0 

*  5 

33     5 

9  4a 

18 

10 

9  5 

F. 

'? 

5  a' 

3  j8 

9 

4  17 

8   11 

3  " 

3  »S 

22     3 

10  it 

'7 

8 

10  3 

S. 

18 

6    8 

4  36 

S 

91 

4  56 

8     7 

3  4* 

21     6 

4    S 

20  10 

10  s 

16 

6 

LI      1 

ft 

19 

653 

A  *" 

8 

5 

5  47 

8     3 

4  3 

ao     a 

5 

19     8 

11  34 

'5 

4 



H. 

>,c 

7  30 

6  18 

8 

1 

6  5' 

8     0 

5  4 

19     4 

fi» 

19    3  0    a 

'4 

11 

0  3 

Tu 

J' 

8  «3 

7  »9 

7 

11 

8     6 

8     0 

65 

19     3 

7  3 

■9    5    »  I 

14 

8 

»  5 

HtifHcuiBprtngl 
Buiffc.         I 

4it.     10in.       j            i3«-0ln-            |            lO*1  &*■ 

ilStwe*  of  the  Moon. 

Moon'*  Declination  at  Noon, 

D.     H 

H. 

X.D. 

0       1 

MJO, 

0      1 

»j». 

0 

'    PUfc 

1 

<»*■  59 

'J 

8N.15 

'7 

9* 

i?  n? 

Last  Quarter  -  14    0 

57  Morning. 

2 

4    5a 

ID 

4    35 

18 

11 

54      a« 

32  Morning. 

3 

8     11 

11 

0      9 

•9 

>3 

3     27 

First  Quarter  -  28     1 

14  Afternoon. 

4 

0     4<5 

13 

5      9 

39    a8 

5 

13     27 

13 

10 

47    29 

In  Apogee  -  -   0    4 

0  Morning. 

6 

13       6 

'4 

5     35 

22 

7 

4a     30 

In  Perigee  -  -  18     6 

0  Morning. 

7 

3     36 

15 

0    47 

33 

>3 

44    3i 

In  Apogee  -  -  39  1  a 

0  Midnight. 

8 

o     58 

16 

5    38 

24 

9 

BRITISH  AND  HUSH  POUTS. 


JANUARY,  1871. 

BTON-SUPER-MABE. 

HOLYHEAD. 

KINGSTOWN. 

|l 

A*TEJUTOOir. 

MoitBISO. 

ArrEBjtoos. 

Moamso. 

Afterhoqh. 

tilde**. 

rime. 

HefcjbL 

Time. 

Height. 

Tims. 

Height. 

Time. 

Height. 

Time. 

Height 

"8      5 

2     24 

38 

7 

6     3 

13      8 

633 

13 

9 

6  49 

8   11 

7    18 

9      < 

io-o 

He  si 

3    3p 

ap 

4 

7    ° 

13    II 

7  *? 

13 

I 

7  46 

9      " 

8   14 

9      3 

II'O 

1»9    «» 

4     38 

3° 

7 

7  5> 

13     3 

8  13 

13 

6 

8  41 

9    4 

9    6 

9    « 

►a1      3 

5    19 

31 

10 

9  33 

13    9 

8  53 

13 

11 

9  39 

9    7 

9  53 

9    £ 

13-0 

fia     7 

6     6 

33 

3 

9  « 

1+    a 

9  3i 

14 

5 

10  11 

9  " 

10  39 

10    c 

14-0 

'133       * 

6   49 

34 

0 

9  49 

14    7 

10    8 

14 

9 

10  47 

10    3 

"     5 

10    3 

0 

'34      5 

7    *7 

34 

10 

io  3(5 

14  11 

10  43 

15 

0 

11  33 

10    4 

n  41 

10    i 

i(5-o 

ks     i 

8     4 

S5 

3 

1058 

>5     > 

II    15 

*S 

1 

"  59 

10    5 

— 

— 

17-0 

>35      -4     8  4° 

35 

5 

11  34 

15     ' 

"  54 

»5 

1 

0  iE 

10    5 

0  38 

10    5 

i8-o 

'35      *\ \  9   i; 

35 

A 

— 

— 

0  *S 

'5 

1 

058 

10    5 

1  i8 

IO     , 

roo 

SB5      »l    9  54 

34 

S 

0  37 

15    2 

0  59 

14 

IO 

1  39 

10    3 

3     1 

IO       9 

20.0 

"64      3 

10  31 

S3 

S 

1  2: 

14     8 

1  46 

14 

6 

3  33 

10    0 

a  46 

9  » 

21-0 

*133       a 

11    13 

33 

fi 

3  11 

'4     3 

3  38 

14 

1 

3  10 

9  10 

3  37 

9    £ 

513  ■     »■ 

— 

3    S 

'3   10 

3  34 

13 

8 

4    4 

9    7 

4  33 

9    « 

{ 

1l3i       4 

°  33 

30 

11 

4    7 

r3     6 

4  44 

13 

6 

5    5 

9    4 

5  38 

9    4 

j+-o 

8I30      9 

1  45 

3° 

it 

5  39 

13     6 

5  58 

13 

8 

6  11 

9    4 

6  45 

9    5 

lya 

'413 1      * 

3     4 

3' 

{ 

6  32 

13   10 

7    5 

14 

1 

7  19 

9    7 

7  53 

9    £ 

16-0 

I4l3a      5 

4  *i 

S3 

j 

7  37 

14     4 

8    8 

14 

8 

8  37 

9  » 

9     1 

10     1 

l«-o 

59134     3 

5  33 

35 

3 

8  36 

t5     ° 

9    * 

15 

4 

9  33 

10    4 

io     a 

10     £ 

iB-o 

"fie    J 

63' 

j' 

8 

9  37 

'5     8 

9  5* 

15 

11 

10  36 

10    8 

10  50 

10  IC 

19-0 

57J37      ' 

7  33 

37 

7 

10  i< 

16     1 

1038 

16 

3 

11  13 

11    0 

11  36 

11 

• 

4*137    » 

8    8 

37 

9 

10  59 

16     3 

II     30 

16 

3 

n  59 

11     1 

— 

_ 

"■5 

»8  37     7 

8  48 

37 

4 

11  4a 

16     1 



O  33 

11     0 

0  43 

10  11 

fS 

7 

37     « 

9  »5 

3<5 

5 

0    3 

15   « 

0  14 

'5 

8 

I    5 

10  10 

1   3/ 

10    S 

3-J 

4» 

35     £ 

9  59 

34 

11 

°45 

'5    5 

I    ( 

15 

I 

I   48 

10    6 

3     8 

10    3 

45 

J 

J4     3 

10  30 

S3 

3 

1  37 

14    9 

1  48 

14 

J 

3   3f 

10     1 

a  48 

9  i' 

5'5 

1  45 

3»     3 

11     0 

i' 

3 

3     g 

14    0 

3   30 

13 

8 

3     8 

9    9 

3   39 

9    * 

8-5 

18 

30    a 

j  1  4° 

•9 

3 

a  53 

13     3 

3   15 

11 

3  5° 

9    4 

4  '4 

9     1 

J 

_ 

— 

0     7 

>6 

5 

3  43 

la    7 

4  *3 

13 

4 

4  4o 

8«o 

5  " 

8    S 

8'5 

>  JS 

"7    « 

1  11 

»7 

5 

448 

ia     3 

S  »4 

13 

1 

a  <■* 

2    7 

6  14 

8     7 

9\5 

■  4S 

»7    3 

2     3? 

+  7 

4 

6     1 

6"  30 

., 

3 

6  48 

8     7 

7  33 

8    £ 

10-J 

~Jp*.j  18».  y* 

gft.    0(n. 

5fl.    gin. 

Equation  of  Time  at  Noon. 

".    a. 

M.I>. 

M       B 

KB, 

*. 

,. 

1LD. 

M.      t. 

3  45 

Sab. 

9 

7  18 

Sub. 

17 

10 

18 

Sub. 

»5 

13  34 

Sub. 

4  13 

10 

7  43 

18 

IO 

,,s 

36 

13  47 

4  4  ■ 

11 

8     7 

19 

IO 

V> 

37 

13  59 

5    8 

13 

8  30 

1  a 

II 

15 

38 

13  11 

5  35 

13 

8  53 

31 

II 

33 

39 

13    33 

6    a 

14 

9  i5 

33 

II 

49 

30 

13    33 

6  38 

15 

9  37 

33 

13 

4 

31 

13   41 

6  53 

I(S 

9  58 

M 

13 

19 

rfHigh  Water  mgtwn  tor  Meia  Time  mtPtacei  if  GiMnrich  or  HtJhny  Time  be  nqalred,— for 
I      HOLTSSAD  add  11  m.       |     Kaarroin  mlinw*  1  m.  fnr  DnbUn  Timo. 
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TIDE  TABLES  FOR  THE 

JANUARY,  1871. 

1 

a 

O 

M    S- 

BELFAST. 

LONDONDERRY. 

SLIOO  BAT.      M  i 

I 

P. 

MoHxnro. 

Afternoon. 

MOBKHtQ. 

Afternoon. 

MoBHIKO. 

Time. 

Bright 

Time. 

Height 

Time. 

Height. 

TUhb. 

Height 

Time. 

Height. 

Time.  E 

*■ 

I 

8aij 

63> 

7  " 

7    4 

7 

11 

4 

5  11 

4   3 

6 

O 

i     6 

8     4 

'  37 

M. 

3 

8  57 

7  33 

8    0 

8     1 

8 

45 

6     2 

5   'i 

6 

3 

a    6 

8    6 

a  34 

Tu 

3 

9  43 

8  3.5 

8    3 

8  47 

8 

4 

5  3J 

6    4 

r,  si 

6 

s 

*  57 

8  11 

3   18 

W. 

4 

io  31 

9    8 

8    5 

9  38 

8 

6 

6  1 

6     6 

6  3; 

6 

- 

3  37 

9    4 

3  55 

Tl, 

5 

[121 

9  47 

8    8 

10     6 

8 

9 

6  S 

6     9 

7  >i 

6 

[0 

4  13 

9    9 

4  331 

F. 

( 

morn. 

10  35 

8    9 

10  44 

8 

I  3S 

6  11 

7  5* 

7 

Q 

4  5» 

10     i 

5  i»' 

8. 

7 

O   18 

II       3 

8  11 

11   19 

8 

8  t< 

7     * 

8  3. 

7 

3 

5  3i 

i°    5 

5  49' 

ft 

8 

1     4 

II    3° 

8  11 

n  54 

8 

84J 

7    3 

9    5 

7 

a 

6    6 

10     7 

6  341 

It 

9 

x  5« 



— 

0  13 

9 

0 

9  *! 

7    » 

9  41 

7 

1 

6  43 

10     6 

7      31 

To. 

10 

a  46 

0  33 

9    0 

°  54 

9 

0 

9  5S 

7    0 

10  lE 

6 

11 

7  33 

10     3 

7  4>i 

W, 

11 

3  315 

1  '5 

9     = 

1  38 

9 

0 

10  31 

6  10 

11     1 

6 

9 

8    a 

10     0 

8  34 

Tli 

13 

-t  M 

3    a 

g    ° 

3   37 

8 

n  3 

6     7 

■  I  5« 

tf 

5 

8  47 

9     7 

9  13 

F. 

*3 

5  « 

3  33 

8  10 

3  *=> 

8 

9 

— 

— 

0  »s 

6 

3 

9  43 

9     4 

10  13 

8. 

14 

6     a 

3  47 

8    9 

4  15 

8 

8 

1     . 

6     1 

■  35 

6 

1 

10  +3 

9     1 

11  ifi 

5. 

15 

6S> 

4  4s 

8     7 

5  iS 

8 

■7 

3  IE 

(5     1 

»  55 

6 

1 

'I  5i 

9    ° 

— 

M. 

16 

7  44 

3  5* 

8     6 

6  38 

8 

6 

3  3< 

6    3 

4    3 

6 

rj 

0  a( 

9    0 

1    a 

Tu. 

17 

S  40 

7    4 

8     6 

7  40 

8 

7 

4  3. 

6    8 

5    ■ 

6 

9 

1  37 

9    J 

3  ii 

w. 

it 

9  39 

8    13 

8    9 

8  42 

8 

4  a 

6  11 

m 

7 

1 

a  44 

9    8 

3  '3 

Th 

»9 

10  41 

9  10 

9     * 

9  37 

9 

3 

O   3C 

7     3 

6  +E 

7 

5 

3  39 

10     3i  4    4j« 

P. 

30 

11  43 

10     3 

9    5 

10  38 

9 

6 

7  I. 

7    6 

7  4 

7 

8 

4  *9 

10  10    4  55(1 

S. 

31 

M43 

10  53 

9    7 

"  15 

9 

7 

8     i 

7    9 

8  28 

10 

5  30 

11     3 

5  4+1 

ft 

33 

1  37 

"  37 

9    7 

n  58 

9 

6 

8* 

7  10 

9  ic 

7 

9 

6    7 

11     5 

6  i3i 

M. 

33 

3    3p 

— 

0  19 

9 

6 

9  25 

7    8 

9  4S 

7 

0 

6"  49 

11     a 

7  lor 

Tu 

»4 

3  16 

0  41 

9    5 

1     3 

9 

4 

10    t 

7     4!  10  a? 

7 

1 

7  3i 

[0      9 

7  51  • 

W. 

aJ 

*     * 

1  34 

9    3 

'   45 

I 

3 

10  4< 

7    °!«     C 

6 

9 

8  10 

[0       2 

8  39 

■ 

Tli 

36 

4  4' 

3     7 

8    ° 

2  39 

11  a; 

«    7 

"  54 

6 

4 

849 

9    ; 

9  10 

F. 

3; 

5  *°" 

*  5i 

!    9 

3   is 

8 

7 

— 

— 

0  ao 

6 

G 

9  33 

9    ° 

9  57 

& 

18 

6    8 

3  S3 

8    5 

3  5<S 

8 

3 

0  4 

S    9 

1  x7 

5 

; 

10  33 

8     6 

10  51 

* 

*9 

5  58 

4  33 

8     1 

4  53 

7 

11 

'  4S 

5    6 

1  »5 

1 

i 

II  aj 

8     1 

i"  5« 

M. 
Tu 

i 

JO 

7  3°" 

8  33 

5  J3 

6  31 

7  10 
7     8 

5  5« 

7 

7 

9 

B 

3     « 

4 

5    ,S 
5     8 

3  34 

4  3S 

5 
5 

6 

1    5 

8     0 

0  38 

1  4' 

Half  Misu  Spring  )         A  It.  Qlu. 

3ft.  10in. 

5ft.   yta. 

V* 

Pkaies  of  the  Moon. 

MooiCt  Declination  at  Noon*              ^M 

D.    H.  it. 

K.D. 

MJ* 

, 

KB, 

O           1 

KJt,     * 

1 

os.59 

9   1 

8s. 

5 

'7 

198.17 

»5    4 

i-lfl 

Last  Quarter  14     6  57  Morning, 

3 

t    S* 

10   1 

4 

i 

18 

a*     54 

36    0 

New  -  -   -   -  21     0  32  Morning. 

3     1 

8     11 

11    1 

0 

9 

'9 

33       3 

37  5 

38  9 

First  Quarter  28     1   14  Afternooi 

4    a 

0    46 

13 

5 

9 

JO 

33       39 

5    a 

1     »? 

'3 

1 

•I 

30      47 

39  ii 

In  Apogee    •     a     4     0  Morning. 

6    a 

3       « 

'4 

S 

■, 

33 

17      43 

30  i] 

In  Perigee    -  18     6     0  Morning. 

7    » 

'     3« 

*5   J 

0    47 

a  3 

13     44 

31   ic 

In  Apogee     -  39  11     0  Midnight 

8    a 

»    5s 

16  1 

5 

8 

2+ 

9     il 
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■LVTAY. 

QUtENSTOWN. 

WATEHFORD. 

!j 

Ij  ^FTIUIOOII. 

MoIlNINO. 

Aetkhkook. 

Mossiko. 

Afternoon. 

rime.   /Height. 

Time. 

H  sight 

Time. 

li-jifin. 

Time. 

Height. 

TtaB. 

Height 

•.     M.      r.        i. 

n    4 &  it        o 

O    1(3 

9    0 

0  49 

9     1 

0  30 

9    9 

1     0 

9     S 

'    4jf'  *         4 

I    21 

9    3 

1   53 

9     4 

I  30 

9  11 

3     0 

II'O 

30 

r  i      jo 

3    11 

9    << 

3  46 

9     8 

3   30 

10    3 

3  58 

10     < 

ia-o 

14 

13.           4 

3     9 

9  *' 

3  3a 

10     1 

3  33 

10    8 

3  4» 

10    IC 

IJ'O 

53 

12        IO 

3  54 

10    3 

4  15 

10     5 

4  '3 

11     0 

4  35  11     . 

14-0 

3  • 

*3         3 

4  35 

10    7 

4  5i 

10     9 

4  57 

M      4 

5  iBjn     . 

O 

C 

«3         8 

5  M 

10  11 

5  33 

11     0 

5  37 

11     6 

5  54,"     1 

16-0 

4-5 

L3      11 

5  53 

11     1 

fi    13 

11     3 

6  13 

11     9 

6  sin  K 

J/-0 

=*3 

13      10 

6  30 

11     3 

6  49 

11     3 

6  J' 

11   10 

7  ■"■  1 

tS'o 

4 

13         8 

7    9 

11     1 

7   -!. 

11     0 

7  3° 

11   11 

7  «"  1 

19  0 

48 

«3        5 

7  49 

10  11 

8    9 

10   10 

8    8 

11   11 

8  2811  ic 

35 

1  a     10 

8  39 

10     8 

85c 

10     6 

8  48 

11     8 

9     8 

II  t 

a.8 

JT  2.        3 

9  J4 

10     4 

9  37 

10     a 

9  39 

11    4 

9  51 

II      3 

12'0 

=  5 

1  x      10 

10     0 

10     0 

10  35 

9  « 

10  17 

[i    0 

10  47 

10      C 

C 

37 

ii      10 

.058 

g  10 

11  34 

9     9 

11  19 

10    ; 

11  5' 

IO      ( 

i+-o 

1-+    «  "     ¥I 

9    9 

0  2d 

IO      ( 

*i'o 

34  Ja       5 

0  48 

9  " 

1    -b 

10     1 

1     1 

10    8 

■  37 

IO    IC 

i6'o 

aj    t3       a 

a     6 

10    3 

2    41 

10     6 

3  '5 

11     1 

3  53 

»     H 

17-0 

»4    13      1  = 

3   '3 

10  10 

3  43 

11     1 

3  a8 

"     1 

4     1 

11   it 

28 -o 

15M       ' 

4  " 

11    4 

4  J9 

11     7 

4  3i 

13      J 

5    0 

ia  a 

19-0 

a   "5      e 

5    3 

11    9 

5   *8 

11  11 

5  »6 

*3    5 

5  5° 

13      ( 

• 

-ts<l»5      ' 

5  53 

11  11 

rt  ^ 

11  11 

6     I! 

13      7 

6  36 

'■5 

•     3  ■  |«+     S 

6  37 

11  10 

0  ir 

11     9 

6  58 

13      7 

7  '2 

13     > 

3'5 

•      i3>4      » 

7  1/ 

11     7 

7  37 

11     4. 

7  39 

"    5 

7  .!« 

13  j 

3'5 

7     53   '3      < 

7  5^ 

11     1 

S     14 

10  11 

8  16 

13  i 

8  33 

11  i< 

4'5 

i     33  U»      ! 

8  3* 

10    8 

8    4< 

10    4 

850 

11     R 

9    « 

11   a 

5'5 

0     M  IJ      7 

9    7 

10     1 

9  *5 

9    9 

9  33 

II     I 

9  40 

10   c 

6-5 

0           1    10    IC 

9  43 

9    6 

10    4 

9     3 

9  59 

10   c 

10  34 

10   . 

J) 

LI          4lro      < 

jo  3" 

9    ° 

11    3 

8  10 

>o53 

9  10 

11  24 

9   £ 

8*5 

11  36 

8    9 

— 

— 

1156 

9    6 

— 

— 

9 '5 

0    S3|«°     J 

=>  15 

8    8 

0  51 

a   9 

0  30 

9    5 

1     4 

9  < 

10-5 

7«-    5'°- 

5"-  10*"- 

jgft.   gin. 

Equation  of  Time  at  Nooti. 

\      M.D- 

M.      E. 

M.D. 

M.      ■. 

W.D. 

m.    a. 

Suh.  \       9 

7  18 

Sub. 

>7 

10  18 

Sub 

a5 

is  34 

Sab. 

I     '° 

7  43 

18 

10  38 

a(> 

11  47 

\     " 

8     7 

'9 

1056 

37 

13     59 

" 

8  30 

10 

"  15 

38 

13     II 

.3 

8  53 

31 

11  3» 

'9 

13     22 

■4 

9  « 

22 

11  49 

30 

13    3" 

'5 

9  37 

»3 

13      4 

31 

■3  41 

1     * 

9  58 

*4 

13     19 

10 
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i5 

II 

BREST. 

DEVONPORT. 

PORTSMOUTt 

i 

H 

MoEHlMO. 

Attbrhoom. 

HOBOTHO. 

An  en  six's. 

MoRxnfO. 

Ann 

Time. 

Height. 

Time. 

Height 

Tin,,: 



IKik-li: 

Tine. 

Height. 

Time.  [Height. 

Ttau. 

\v. 

1 

9&13 

0  39 

13 

3 

I      I 

'3       7 

1  4. 

..   . 

3   3 

13      O 

8  1 

5   9  10 

&  5' 

Th. 

3 

10    4 

I  3a 

14 

'  59 

14    8 

a  5- 

12      8 

3   » 

13     7 

9  34  10     4 

9  5' 

F. 

3 

10  « 

15 

4 

3  44 

ifi      0 

3  5< 

•3    5 

4  a. 

13     3 

10  1 

511     0 

10  39 

11  18 

S, 

4 

u  48 

3     3 

16 

7 

3    33 

17    a 

4  4 

■4    • 

5  1 

13   10 

10  59 11     0 

*■ 

5 

morn 

3  4' 

i; 

9 

4    0 

18    1 

5  35 

14  10 

5  5 

14     4 

11  37"    ° 

«  55 

M. 

( 

0  40 

4  J9 

18 

f. 

4  38 

18    9 

6  1 

'J     4 

6  .3 

.4     8 

— 

— 

0  15 

To. 

7 

I  31 

4  57 

'9 

0 

5   US 

19    a 

«5 

■i  8 

7  1 

14  11 

O  36  13      0 

056 

w. 

a 

3  30 

5  35 

■9 

3 

5  53 

19    a 

7  3< 

'5    9 

7    4 

14  11 

I     i 

5ia     H 

»  35; 

Th 

9 

3     S 

6    13 

*9 

1 

6  33 

18  11 

8 

■  5     1'1< 

14     9 

t  5*11 

a  IJ 

F. 

10 

3  5* 

65a 

18 

a 

7  '3 

18     0 

8  4 

■5     "1  9 

14     6 

2  5 

,l3     ? 

a  53 

S. 

" 

448 

7  3<S 

17 

s 

8     0 

16    9 

9  3 

14    8 

9  4! 

14     0 

3  1 

|ia    3 

3  3« 

* 

ia 

5  39 

833 

16 

, 

8  53 

'5    5 

10  1. 

14    0 

to  3 

13     6 

3  59,"     8 

4  as 

M. 

*3 

0  3i 

9  33 

H 

1  r 

10     0 

'4    7 

11     < 

13     3 

11    3 

13     ° 

4  49  1 1     1 

5  '8 

Tu. 

'4 

7  3<= 

10  41 

14 

5 

n  37 

'4    5 

— 

— 

5  5 

io     c 

63' 

W. 

'5 

8  39 

H    7 

8   S 

13    IO 

1  3! 

13       9 

7  ' 

M°     4 

8    0 

Th 

16 

9  »9 

o53 

15 

0 

1  3i 

'5    a 

3    I4 

13     3 

a  5 

"3       3 

84 

310   ,0 

9  aa 

F. 

XZ 

id  aE 

a    3 

16 

4 

a  30 

17     a 

3  3. 

14     1 

4 

13     11 

9  5 

511     <5 

,0     >j 

S. 

18 

11  34 

a  54 

'7 

10 

3  17 

'B    5 

43 

14  ii 

5    . 

14    6 

>°  5 

3  11        I 

,.,4 

ii  57, 
0  i& 

*■ 

'9 

o»i7 

3  4° 

18 

11 

4    * 

19    9 

5  3< 

■5    ^ 

5  5. 

14  ill 

11  3 

5  ia     6 

u. 

1     (5 

4  3* 

T9 

4 

4.  41 

'9    5 

6  i( 

15  10 

63 

15     » 

Tn 

31 

»  53 

4  59 

'9 

6 

5  i<S 

'9    5 

«5< 

16    0 

7  *i 

'5     a 

D    38.12.     IO 

0  5'! 

W. 

33 

3  3j 

5  33 

*?. 

a 

5  49 

18  it 

7  3< 

•S    9 

7  41 

I4    ID 

I     1613       9 

1  3+ 
1    S 

Th 

33 

3  a<> 

6    ti 

18 

7 

6  33 

18    3 

8 

15     a 

8  1, 

'+    5 

I   5,  ,3      6 

F. 

*4 

4     a 

6  40 

'7 

s 

656 

'7     l 

8  3. 

14     6 

84i 

13  10 

a  35  11     3 

%  41 

S. 

»5 

4  45 

7  " 

16 

5 

7  38 

"5    9 

9    s 

13    9 

9  * 

13     a 

a  57  lI    9 

3  M 

£ 

36 

5  30 

7  47 

»5 

1 

8    7 

14    4 

9  3 

12  10 

9  4! 

13     6 

3  38 1 1     3 

3  45 

M. 

,2 

<S  ii 

830 

13 

7 

8  57 

13    0 

10    J 

ia     1 

10  3 

11     ID 

4  510  e 

4  '1 

Tu 

7    3 

9  39 

,. 

7 

10     (5 

i»    4 

'OS 

11     6 

II    3 

11    6 

4  53  9  ™ 

5  »! 

H»lf  Mem  Spring) 
Bugs.           S 

g*    gin. 

7*  9ln' 

6"-  41"- 

Phaies  of  the  Moon. 

Moon's  Declination  at  Noon, 

D.    B, 

M. 

M.D. 

>        1 

M.D. 

, 

K.D. 

0       , 

»■".       ' 

Full  -      -  -  -     5     a 

a  Afternoon. 

I      3 

IN.   3 

9 

DM.57 

I? 

1  8. 40 

*5   ' 

Last  Quarter-  ia     3 

0  Afternoon. 

3    a 

3       a 

ID 

48.30 

l8 

9       » 

36  1 

49  Afternoon. 

.3     ~ 

»    34 

II 

9    4<5 

19 

5     ai 

a7    J 

First  Quarter-  37   10 

38  Morning. 

4     - 

1     3« 

13     I 

4     3> 

-° 

0     59 

a8    a 

i 

9      9 

n 

8     31 

6     11 

In  Perigee    -  13     7 

0  Afternoon. 

6 

5    4" 

14  a 

1     34 

ia 

1      14 

In  Apogee    ■  >6    9 

0  Afternoon. 

7 

1     19 

15   ■ 

3    57 

n 

3N.40 

8 

16  3 

3       a 

-4 

8     19 

The  timet  of  High  Water  an  gWenfcr  Mean  Time  atPlacei  if  Greenwich  or  Raiiway^roeJ be  « 
BMW  «J*  Mm.  I  DumWH  a*i  1?  nt  "  l"™*™™**— 
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DOVER. 


Spring')    nit.  ^ta. 


10«.   4to. 


Equah 

Ion  of  Time  at  Noon. 

ai.  s. 

M.D. 

M.  8. 

M.D. 

If.   8. 

M.D. 

M.  8. 

*3  5° 

Sub. 

9 

14  27 

Sub. 

17 

H  15 

Sub. 

*5 

13  19 

Sub. 

13  57 

10 

14  28 

18 

14  10 

26 

*3  9 

*4  4 

11 

14  28 

J9 

H  5 

27 

12  58 

14  10 

12 

14  28 

20 

*3  59 

28 

12  47 

14  J5 

13 

14  27 

21 

13  52 

14  19 

H 

H  *5 

22 

^3  45 

14  *3 

*5 

14  22 

*3 

13  37 

• 

14  »5 

16 

14  ip 

24 

13  *8 

1  off  High  Wrter  arc  giren  for  Mean  Time  at  Place  j  if  Greenwich  or  Railway  Time  be  required,— for 
~  "! 5  nu  I  8iieexness  subtract  8  m.         I  London  0  m. 


JO 

TIDE  TABLES  FOR  THE 
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a 

1 

ll 

BREST. 

DEVONPORT. 

PORTSMODTl 

1 

Mobs  nco. 

ArtBKKOOlf. 

Mokhhio. 

Aftbiu«oqk. 

HORHIHG. 

Am 

Tina. 

Bdehl 

Tim.'. 

Hafeht 

Time. 

Height. 

Itae. 

anight 

lam 

Height 

Tina. 

\v. 

i 

9413 

0  39 

13    3 

I         i 

'3     7 

'  45 

Jl      O 

1   10 

13      0 

8  it 

9    ,0 

8  51 

Th 

a 

10    4 

.33 

14    1 

'  59 

14    8 

a  5a 

13      8 

3  a; 

is    ; 

9  *M 

10    4 

9  51 

F. 

j 

jo  j6 

a  aa 

'5    4 

3  44 

16    0 

3  5°" 

'3     5 

4  »3 

13     3 

10  If 

:,,s 

s. 

4 

11  4* 

3     3 

to    7 

3  aa 

17     a 

4  48 

14    3 

5  " 

13   10 

'■>  5S 

11     6 

*■ 

5 

morn. 

3  4' 

'7    9 

4    0 

18     1 

5  32 

14  10 

5  51 

14    4 

11  3- 

12      O 

■■  55 

M. 

6 

0  40 

4  J9 

18    6 

^  js 

.8    9 

6  12 

'5     4 

6  31 

14    8 

— 

— 

•  '5 

m. 

I 

1  3i 

4  57 

19    0 

5  ■« 

19     a 

652 

'5     8 

7  « 

14  n 

oS< 

12       6 

0  56 

w. 

8 

a  ao 

5  33 

■9    3 

5  53 

19    a 

7  30 

'5    9 

7  48 

.4  11 

1  it 

13       8 

■  35 

Th 

9 

3   3 

6  ra 

19     1 

632 

18  11 

8    I 

15     7 

8  -i- 

'4    9 

■  5< 

12       8 

2  13 

F. 

3  5* 

653 

18    6 

7  '3 

18    o 

8  48 

'J     « 

9    7 

14    o 

a  33 

13     7 

*  53 

a. 

11 

448 

7  3« 

■7    5 

8    0 

ifi    9 

9  27 

■4    8 

9  49 

14    0 

3  ■< 

•'    3 

3  36 

»■ 

13 

5  39 

8*5 

itS     1 

S     ,2 

■5    5 

10  13 

14        O 

1038 

13    6 

3  5! 

n     8 

4  23 

M. 

*3 

6  33 

9  aa 

14  11 

10     0 

'4    7 

11     6 

13     3 

11  36 

13    0 

4  4S 

"     J 

5  '8 

Tu 

>4 

7  30 

10  41 

■4    5 

II 37 

■4    5 

— 

— 

0  13 

13    10 

5  5. 

10     6 

6  31 

W. 

'5 

8  39 

0  ta 

'4    7 

0  53 

ia   10 

1  33 

13      J 

7  >• 

;:°.o 

8    0 

Th 

16 

9  *S 

•  53 

15    ■> 

1  31 

'5     8 

2  14 

13     3 

a  54 

13    a 

8  43 

9  23 

F. 

ll 

10  38 

2    3 

|«    4 

a  30 

•7    » 

3  ti 

14     1 

4    8 

13  « 

9  5J 

11     6 

IO    3J 

S. 

18 

11  34 

*  54 

17  10 

3  17 

.8    S 

4  38 

14  11 

5    5 

.4    « 

10  5t 

12       1 

II  14 

*■ 

19 

0*17 

3  40 

t8   11 

4     1 

•9    » 

5  3" 

>5     6 

5  53 

14  "i 

11  31 

13       IS 

..  57 

11 

1     ( 

4  2a 

19    4 

4  41 

19    5 

6  ilS 

15  10 

6  37 

>5     a 

O     I 

Tu 

3J 

1  53 

4  59 

"J    ' 

5  '« 

'9    5 

6  5« 

16    0 

7  «4 

'5    » 

0  3i 

0  s 

W. 

11 

3  3; 

5  33 

19    a 

5  49 

18  11 

7  30 

'5    9 

7  46 

14  10 

1  it 

13      9 

*  3 

Th 

*3 

3    30 

(5    6 

,8    2 

IS  33 

18    3 

8    2 

'5    * 

8  19 

H    5 

■  5 

13       6 

3 

P. 

»4 

4    » 

6  40 

.7     8 

656 

17    1 

8  35 

14     6 

8  49 

13  10 

»  »J 

13     3 

a  41 

S. 

-5 

4  45 

7  '" 

'«    5 

7   28 

"5    9 

9    » 

13     9 

9  15 

13     a 

»  5- 

II       9 

3  1 

* 

16 

5  3° 

7  47 

'5     ■ 

8    7 

14    4 

9  31 

13    IO 

9  49 

13      t 

3  a! 

II       3 

3  4 

M. 

*2 

°  U 

8  30 

13    1 

8  57 

13     0 

10    0 

13        I 

10  3a 

11  10 

4    . 

IO      6 

4  a 

■l\, 

:! 

7     3 

O   20 

la     7 

10    <S 

ia    4 

10  58 

11     6 

11  36 

11    IS 

4  53 

9    IO 

5  » 

H*lr««n  Spring )        gn.    filn- 

r  9'- 

6»-  4U.- 

Pkatei  of  the  Moon. 

Moon's  Declination  at  Noon. 

D.    H.   H. 

M.D. 

•           '    lln-D. 

0       . 

H.K. 

.          , 

M.D. 

« 

Foil 512  Afternoon. 

1 

13  K.    3       9 

0K.57 

17  i 

I  B.40 

a£ 

: 

Last  Quarter-  12    3     0  Afternoon. 

3 

33         3     IO 

48.30 

jy 

9       > 

3D 

1 

3 

"    54H 

9     46 

'9 

5     »> 

i; 

i 

First  Quarter-  37   10  38  Morning. 

4 

31       36     11 

'4    33 

ao  1 

;  59 

36 

, 



5 

19      9    »3 

18    31 

21 

6     11 

In  Perigee   -  1 3     7     0  Afternoon. 

S 

'5    4°    M 

31       34 

■12 

1     14 

In  Apogee    -  36    9    0  Afternoon. 

7 

8 

n     19    15 
6     19    10 

"    57 

33      3 

23 

24 

3»-4° 
8     ,9 

Th«thii«i<rfH.giiW.tw>ri.gWtiif»M^ 
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FEBRUARY,  1871. 

j 

5 

■  k 

GREENOCK. 

LIVERPOOL. 

PEMBROKE. 

s 

Q 

1 

I 

i? 

a 

fls 

MOBKING. 

Afibknooh. 

Mossiho. 

Afthbnoon. 

MORSIHG 

A™ 

Time. 

Height. 

Time. 

Bright 

Time. 

Height. 

Time. 

Height 

Time. 

Height. 

Time. 

w. 

1 

pais 

84' 

8     0 

9  M 

8      2 

8    9 

19     9 

8  43 

30      3 

a  30 

»5 

c 

i    '(■ 

Ti, 

a 

to    4 

9  46 

8     4 

IO    13 

8     ( 

9  « 

10     9 

9  35 

«      5 

3  41 

»5 

n 

4    9 

V. 

5 

105c 

1°  37 

8    8 

10  S9 

8      , 

9  57 

33       I 

10  18 

33      ( 

4  3<! 

[7 

3 

5    ' 

s. 

4 

U   48 

II    31 

8  11 

11  43 

9    « 

10  .;; 

a3     3 

1056 

a3     9 

5  »4 

18 

5 

J4» 

£ 

5 

mora. 

_ 

_ 

0    3 

9    ■ 

11  16 

34    4 

"  35 

34  10 

6    8 

'9 

0 

637 

M. 

C 

0  40 

0  33 

9     4 

0  43 

9    < 

"  ft 

a5     3 

6"  4<5 

10 

4 

7     « 

Ttt 

7 

1  3' 

i     3 

9    8 

1  23 

9    S 

0  14 

*5     7 

0  33 

»5  « 

7  *4 

1  ( 

7  43 

w. 

8 

a  30 

1  41 

9    9 

3     1 

9  10 

0  53 

36     1 

I    13 

36    3 

8     1 

21 

1 

8    30 

Tli. 

9 

3     5 

3    30 

9  10 

2  $<, 

9  10 

t  3' 

36      1 

1  49 

35  10 

8  3S 

ao 

11 

9    ° 

F. 

3  5* 

»  J8 

9    9 

S    :S 

9    8 

3     8 

a5     7 

3  38 

25    3 

9  ao 

20 

5 

9  4° 

S. 

11 

448 

3  38 

9    7 

4      ° 

9    « 

a  49 

34    8 

3  " 

34    3 

10    a 

'9 

c 

IO    31 

*• 

13 

.5  39 

4  a3 

9    4 

4  47 

9    a 

a  m 

33     6 

3  58 

23      9 

10  43 

18 

.', 

"    7 

u. 

*3 

6  33 

5  '3 

8  11 

5  42 

8    g 

4  -; 

33    0 

5    ° 

ai    5 

11  3a 

ifi 

11 

— 

Tu. 

*4 

7  3° 

619 

B    7 

fi58 

8    5 

5  4o 

31      O 

634 

30  10 

0     3 

16 

5 

0  40 

\V. 

'5 

B30 

7  4i 

8    4 

8  3 j 

8    6 

7  ri 

20    II 

7  53 

31      J 

1  a5 

16 

1 

3   14 

Th. 

i£ 

9  »9 

9    5 

8    8 

9  43 

8  io 

834 

31    10 

9    8 

33      7 

*58 

1 6 

10 

3  39 

F. 

17 

10  38 

10  16 

9    0 

10  45 

9    3 

9  39 

a3     3 

'°    J 

34      O 

4  »4 

18 

?. 

4  4J 

S. 

18 

u  34 

II    13 

9    3 

11  38 

9    5 

10  39 

24    8 

10  53 

a5    1 

5  15 

'9 

8 

5  4" 

• 

f9 

o»i7 

_ 

_ 

0     1 

9    7 

11  14 

«    7 

11  3fi 

36      O 

6    <j 

ao 

7 

<S  38 

M. 

1     6 

0  34 

9    8 

0  45 

9    9 

»  57 

26    3 



6  48 

3 

7     7 

Tu. 

31 

1  53 

'    5 

9  10 

1  34 

9  « 

0  16 

26    5 

0  35 

36    j 

7  a5 

11 

;" 

7  43 

\V. 

a  37 

1  43 

9  10 

3     0 

9  w 

0  53 

26    4 

1  11 

36    1 

8    0 

8  I7 

Th. 

»3 

3  »= 

3  16 

9    9 

3    33 

9    8 

1  37 

25  10 

1  43 

a5    4 

8  34 

10 

6 

850 

F. 

a4 

4    a 

3  49 

9    7 

3     J 

9    5 

1  59 

24  10 

3  16 

a4    3 

9     719 

/ 

9  33 

S. 

a5 

4  45 

3    30 

9    3 

3  36 

9    ' 

3  33 

33     8 

3  47 

*3    0 

9  38 

18 

.5 

9  i» 

* 

ifi 

5  3C 

3  5> 

8  11 

4    9 

8    9 

3     3 

32      3 

3  *° 

31     6 

10  a 

*7 

2 

10  36 

M. 

*?. 

6  '5 

4  39 

2  7 

4  5i 

2    4 

3  40 

20      9 

4    5 

20    0 

.o4e 

'5 

9 

11     8 

Tu. 

■8 

7     3 

5  ^8 

8     3 

5  49 

8    0 

4  34 

19     3 

J    1 

18    9 

'*  35 

H 

5 

H^M^priag  }          4ft.    10iD. 

13ft.    Qiru 

10«.  gta. 

PAo*m  «/^e  Jfoon. 

Moon's  Declination  at  Noon. 

D.     H.    K. 

H.D. 

a        1 

U) 

M    II 

. 

, 

, 

1 

»"■  3 

9 

ON.  57 

*7 

18. 

40 

a.S   K 

Last  Quarter-  13     3     0  Afternoon. 

3 

33         3 

4S-30 

18 

9 

.  3(5   [< 

3 

11    54 

11 

9     46 

"9 

5 

31 

37   l« 

First  Quarter    37   10  38  Morning. 

4 

st     36 

13 

14     32 

20 

V) 

38  3' 

5 

19      9 

13 

18     31 

6 

In  Perigee  -  -  13     7     0  Afternoon. 

6 

]5    4° 

'4 

31       34 

39 

x 

*4 

4° 

In  Apogee  -  -  36     9     0  Afternoon. 

7 

11     19 

15 

13     57 

a3 

3* 

1 

8 

6    19 

16 

33       3 

24 

8 

»9 

;•  of  b  if  h  Water  m  giYon  for  Mean  Time  M  Place ,  if  OreetMrich  or  Railway  Tfaaa  be  n 

"»m.  1  LmarooLoitdiim.  I  ?unoa*iiiii, 
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TON-SUPER. 

-MAD 

flRL 

HOLYHEAD. 

KINGSTOWN. 

• 

// 

• 

raro. 
Hefeht. 

if  AVTKBVOOV. 

MoBvnro 

• 

Afternoon. 

MORNING 

t. 

Afternoon. 

w!j 

II  Time.    1 

height. 

Time. 

Height. 

Time.  [Height. 

Time. 

Height. 

Time. 

Height. 

F.    LflH.    x. 

v. 

1. 

H.    M. 

F. 

L 

H.    M. 

F.      I. 

H.    M. 

P. 

1. 

H.    M. 

F.     I. 

D. 

*7    9     3    39  2 

t8 

3 

7     8 

12 

5 

7  38 

12       7 

7  55 

8 

10 

8  27 

9    ° 

"*5 

lP     °     4-   4-7  - 

*9 

11 

8    6 

12 

11 

8  31 

13       3 

8  58 

9 

2 

9  a5 

9    4 

i»«5 

1     °|   5    4^i 

J* 

0 

8  53 

13 

8 

9  J3 

14       O 

9  5° 

9 

6 

10  13 

9    9 

i3*5 

2   III 

O    282 

53 

10 

9  3» 

H 

4 

9  5i 

14    8 

10  32 

10 

0 

10  49 

10    2 

i4"5 

4    8 

7    *°w 

35 

4 

10  10 

15 

0 

10  28 

'5     4 

11     6 

10 

5 

11  24 

10     7 

O 

5       2 

7    4836 

9 

10  45 

*5 

7 

11     2 

15    9 

11  43 

10 

9 

— 

— 

16.5 

7     a 

8    a<5U7 

5 

11  19 

15 

11 

11  38 

16    0 

0     2 

10 

10 

0  22 

10  11 

i7*5 

7     8 

9       »  37 

8 

11  58 

l6 

1 

— 

— ; 

0  42 

10 

11 

1     2 

10  11 

iS-s 

7     6 

9    3837 

3 

0  18 

l6 

0 

0  38 

»5  " 

1  22 

10 

10 

1  42 

10    9 

*9-S 

5     9jl  i  o    1 4-I36 

0 

1    0 

15 

9 

1  23 

15     6 

2     2 

10 

8 

2  23 

10     6 

20.5 

5     *|Uo    5°J34 

1 

1  46 

'5 

2 

2  10 

14   10 

2  46 

10 

4 

3  10 

10     2 

21 -5 

3      oil  1 1    34131 

11 

a  35 

H 

6 

3     » 

14   I 

3  35 

9 

11 

4     1 

9    9 

€ 

—          °       3P° 

11 

3  33 

13 

8 

4     8 

13     4 

4  3a 

9 

6 

5     ^ 

9    3 

»3*5 

0      ill     1     17U9 

8 

4  49 

13 

2 

5  3i 

13     1 

5  43 

9 

1 

6  21 

9     * 

H'5 

9      811    a    47|3° 

0 

6  13 

13 

2 

<5  53 

13     4 

7    0 

9 

2 

7  4° 

9    4 

»5*5 

0      7\\   4-    *5 

3* 

7 

7  30 

13 

7 

8    4 

14     0 

8  18 

9 

6 

8  55 

9    9 

26-5 

l*      811    5    a6 

33 

11 

8  35 

14 

5 

9       X 

14  10 

9  a9 

10 

0 

9  59 

10    2 

>7'5 

J4    1  ill    6   a  3 

35 

9 

9  a3 

15 

3 

9  46 

15     ^ 

10  23 

10 

5 

10  44 

10    8 

28-5 

36      6U    7    ic 

>37 

1 

10    8 

15 

9 

10  28 

16     0 

11    4 

10 

10 

11  25 

11     0 

• 

37       7\\   7    51 

37 

11 

10  47 

16 

2 

11     4 

16     3 

"  45 

11 

1 

— 

— 

0-9 

37    "ft  f  a* 

>37 

10 

11  21 

j6 

3 

11  38 

16     2 

0    4 

11 

1 

0  23 

11     1 

i«9 

[37       7ft  8  5* 

*37 

2 

11  56 

16 

0 

— 

— 

0  42 

11 

0 

1     0 

10  11 

2-9 

\36      9«  9  aS 

)3& 

2 

0  14 

'5 

10 

0  32 

'5    7 

1  i7 

10 

9 

1  35 

10     7 

3'9 

r\35      4     9  5* 

> 34 

6 

0  51 

15 

3 

1    9 

14  11 

1  5a 

10 

5 

2  10 

10      2 

4.9 

i\33      61110  a3 

132 

5 

1  27 

H 

7 

1  44 

14    2 

2  27 

10 

0 

2  44 

9    9 

5"9 

6l3  J      3||i°  53 

l3o 

2 

2    2 

13 

8 

2  21 

13     3 

3     1 

9 

6 

3  20 

9     4 

6-9 

3\a8    11 

11  31 

I27 

10 

2  44 

12 

10 

3  10 

«    5 

3  4a 

9 

1 

4    9 

8  10 

) 

r! 

0    S 

>a7 

0 

3  4i 

12 

0 

4  16 

n     9 

4  4° 

8 

7 

5  13 

1 

8    4 

8*9 

a  Spring  >       Jg^    T1^ 

3ft    0in. 

5ft-  6* 

a. 

Equation  of  Time  at  Noon. 

..   1 

MJ>. 

x.    a. 

M.D. 

M.      8. 

X.D. 

X.      8. 

50    1  Sub. 

9 

14  27 

Sub. 

17 

H    15 

Sub. 

a5 

13    19 

Sub. 

57 

10 

14  28 

l8 

14   10 

26 

13    9 

4 

11 

14  28 

*9 

M    5 

a7 

12  58 

10 

12 

14  28 

20 

13  59 

28 

12  47 

'5 

13 

14  27 

21 

13  52 

*9 

*4 

H  *5 

22 

13  45 

I 

*3 

XS 

14  22 

33 

13  37 

a5 

] 

[6 

M 

•  *9 

24 

13  2f 

3 

rf  High  Water  azt  giren  for  Mean  Time  at  Place;  if  Greenwich  or  Railway  Time  be  required,— for 

Jo.      I     Holthiad  add  18  m.     I     Kzvcwtowf  tubtract  1  m.  for  Dublin  Time. 
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£ 

S 

-  >i 

BELFAST. 

iONDOXDERRT. 

BLIOO  BAT. 

IS 

1 

1 

Mo  RHINO. 

Afternoon. 

Uomcixo. 

AFTERNOON, 

MoRXINO. 

a™ 

Time. 

UuiBlll. 

Time. 

aiight 

Time. 

Bright. 

Time.    Height 

Time 

HrisM. 

Tim* 

a,   k. 

n.  m. 

w. 

1 

paia 

7  41 

7    8 

8    13 

7    9 

5    5 

5  i° 

5  3 

6    0 

2   14 

8     3 

»  4J 

Th 

1 

10    4 

8  4" 

7  n 

y   5 

a   3 

5  55 

6     1 

6  id 

6     3 

3   '3 

8     7 

3  36 

F. 

3 

10  5fi 

9  3? 

8    4 

948 

8     7 

6  37 

6     6 

6  JS 

6     8 

3  56 

9    3 

4  "5 

S. 

4 

n  48 

to    8 

8    9 

10  27 

8  10 

7  20 

6  to 

7  4< 

7     0 

4  34 

9  <> 

4  33 

ft. 

J 

mors 

to  45 

9    ° 

"    4 

9    a 

8     0 

7     a 

8  1E 

7    4 

5  I2 

10     6 

5  3' 

M. 

6 

0  40 

11    32 

9    3 

11  40 

9    4 

8  35 

7    6 

8j3 

7    7 

5  5' 

10  11 

6    9 

Tu 

7 

1  3' 

I-    58 

9    5 

— 

— 

9  10 

7    « 

9  a/ 

7     8 

6  37 

CI        3 

6  46 

W. 

8 

a  20 

0  17 

9    S 

0  37 

9    6 

9  45 

7    7 

10    3 

7     6 

7    " 

it      1 

7  *" 

Th 

9 

3     9 

O  58 

9    « 

1  18 

9    « 

7    5 

10  4 

7    4 

7  4.', 

10    10 

8    5 

F. 

10 

3  58 

I    39 

9    6 

3    a 

9    5 

11     1 

7     a 

»»J 

7     0 

8    2j 

•°     5 

8  47 

S. 

11 

4  48 

2    2? 

9    4 

a. 5a 

9    a 

'i  54 

'-■    :, 

— 

— 

9  « 

9  >' 

9  39 

ft. 

13 

S  39 

3   18 

9    ° 

3  44 

8  ic 

0  25 

6    6 

0  5< 

6     2 

10    8 

9     4 

10  41 

M. 

13 

6  33 

4    14 

8     S 

4  47 

8    6 

1  3* 

6    0 

2   it 

j  - 

11  1; 

a  10 

11  5(5 

Tu 

14 

7  3« 

5  »4 

8    4 

6    3 

8    3 

3     1 

5  " 

3  4e 

6    0 

— 

— 

036 

W. 

*i 

8  39 

6  43 

8     3 

2  35 

8    3 

4  17 

6    3 

4  5= 

«    4 

1  *7 

3    9 

■  58 

Tli 

Ifi 

9  »9 

8     4 

8    4 

8  38 

8    6 

5  *3 

6    6 

.5  5= 

6    8 

»  37 

9    « 

3  10 

F. 

Zl 

10  al 

9     8 

8    9 

9  35 

9    ° 

(5  19 

6  11 

fi  4. 

7     1 

3  39 

9   9 

4    a 

S. 

18 

11  34 

9  59 

9    3 

10  23 

9    4 

7  11 

7    3 

7  35 

?    5 

4  a  j 

10     6 

4  48 

#- 

*s 

oai7 

'0  43 

9     < 

11    4 

9    0 

7  58 

7     J 

6  if 

7    9 

5  11 

11      1 

5  33 

M. 

to 

1    6 

11  34 

9  ; 

11  42 

9     7 

8  37 

7  'o 

8  54 

7  » 

5  54 

"     5 

6   13 

Tu 

11 

1  .S3 

11  J9 

9  7 

— 

— 

9  » 

7  10 

9  3; 

7    9 

6  aj 

»     5 

6  47 

W. 

13 

a  37 

0  17 

9  « 

0  35 

9    ° 

9  43 

7     7 

9  5S 

7    5 

7     5 

11     1 

7  3a 

Tli 

»3 

3  ao 

0  53 

9  3 

1  11 

9    4 

10  15 

7    3 

10  3 

7     1 

7  39 
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14     0 

0  32 

ia     j 

1  *5 

12     3 

r  s 

10    0 

7  54 

F. 

ij 

9  '7 

0  50 

■4  7 

1  24 

'5    3 

3     4 

13     0 

2  46 

ia     9 

839 

10     7 

9  >5 

S. 

j  H 

[O    IC 

>  54 

,6    0 

2  19 

id  10 

3  »5 

13   "l 

3  57 

13     7 

9  40 

11     4 

10  14 

* 

*s 

10  59 

»  4a 

'2  6 

3    3 

18     2 

4a<5 

14     9 

4  5' 

'4     3 

10  37 

13      O 

■o  S9 

M. 

11  46 

3    33 

18    8 

3  40 

19    0 

5  i4 

'5     5 
'5    9 

5  35 

14     9 

11  18 

'a    5 

11  36 

Tu 

11 

oa3i 

3  58 

19    2 

4I« 

19    3 

5  54 

0  1; 

•5     1 

11  54 

13       8 

— 

W. 

13 

1  14 

4  33 

19    4 

4  49 

19    4 

6  31 

'5  10 

6  49 

15     3 

0  13 

.a     9 

0  30 

Tli 

»3 

'  37 

5    5 

19    2 

5  31 

18  11 

7    4 

*5     7 

7  18 

15     * 

°  47 

13       9 

1     4 

F. 

fc 

3  40 

5  3<5 

18    a 

5  5" 

.8     3 

7  33 

'5     a 

7  45 

14     2 

1  30 

13     6 

1  36 

S. 

2.' 

3  »3 

fi    5 

17  10 

6  21 

17    4 

7  SS 

14     6 

8  14 

14     1 

1  51 

12     3 

3     6 

*■ 

■< 

4    9 

6  SI 

1(5    8 

''  S3 

16    1 

8  aB 

•3     9 

8  41 

13     5 

3  21 

11   11 

a  37 

K 

'. 

4  5C 

1  " 

•5    4 

7  31 

14     8 

8  55 

'3     ° 

9  11 

ia     9 

3  53 

11     3 

3   "» 

'].i 

>a 

5  44 

Z  53 

13  11 

8  -5 

13     2 

9  3S 

948 

ia   ■  1 

3  3° 

10     8 

3  5° 

w, 

39 

6  35 

*44 

13      8 

9  30 

13      4 

11     5 

1038 

11     7 

4  11 

9     « 

4  40 

Tli 

30 

7  36 

10    0 

12     2 

10  +9 

13      3 

II     19 

'«  54 

11     6 

S  14 

9    5 

5  53 

F. 

31 

8  ij 

11  36 

[2      (5 

— 



_ 

0  40 

6  39 

9     3 

7  »5 

h^m™*^}      o>  ff- 

7  ft.     Qlll, 

6"-  41"- 

Phaiet  of  the  Moon. 

Moon'*  Decimation  at  Noon. 

D.    H.   M. 

M.D. 

0 

MJl. 

0       1 

KBJ  •       '  1 

MjJ 

ax.58 
3      14 

9 

3  8.    6 

1 7  '20  S.    O 

»5  1. 

Last  Quarter  -  13  10  19  Afternoon 

3 

8     37 

18  16     38 | 

d  1 

3    ' 

2     ao 

3     4° 

'9 

12     29 

37     3 

First  Quarter-  29     <5  4+  Morning. 

4 

0     16 

11     1 

7    5<5 

ao 

7    48 

38  a 

5 

7      6 

I3     2 

1       6 

a    5i 

39   a 

Id  Perigee  -  ■  io  10     0  Afternoon 

6 

2     j6 

14    2 

2     56 

72 

aw.  7 

30   3 

In  Apogee  -  -  26     4     0  AlWinoon 

J 

3      0 

,  '5  3 

3     ao 

33 

6    56 

3I|3 

8 

3     33 

16  2 

a     19 

H 

11     34 

1 

The  tjmeg  of  High  WaU*  ma?™  tor  Ww  Time  at  Place  [  if  GiotwIcIi  or  Railway  Thitl  » 

rflJm,  I  D»ro»POBr mid  17  m.  I      ■         Fobtouwjt*    «■)■  an. 
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19 


MARCH,  1871. 


Equation  of  Time  at  Noon. 


1% 

ia 

13 
II 
II 
II 
II 
II 


ft. 
II 

58 


30 
16 

1 


M.D. 

M.  S. 

HJ>. 

If.  8. 

X.D. 

M.  8. 

Sub. 

9 

IO  46 

Sub. 

17 

8  34 

Sub. 

*$ 

6  9 

10 

TO  30 

18 

8  16 

26 

5-5i 

11 

10  14 

19 

7  58 

27 

5  32 

12 

9  58 

20 

7  40 

28 

5  H 

13 

9  4* 

21 

7  22 

29 

4  55 

14 

9  25 

22 

7  4 

30 

4  37 

*S 

9  8 

23 

6  46 

3i 

4  19 

16 

8  ji 

24 

6  28 

Sub. 
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3  »3 

4  9 

4  S6 

5  44 

jo   7 

1S 


Time. 

H 

6  54 

< 

S    35 

9  4° 

< 

i°  3y 

lf 

II    34 

1 

0*4 

« 

»  4° 

I 

a  19 

I 

a  59 

1 

3  4' 

I 

5  it 

1 

6  at 

«  a 

9  3-1 

1 

■o  37 

I 

i  j   z6 

I 

o  a6 

I 

i  3.5 

, 

a    e 

r 

a  37 

I 

3     9 

I 

3  4 

4  10 

5     ■ 

7  35 

UoRM.NO.  AfTKRKOOK. 


SUNDERLAX 


Uobkixo,      j  Arri 


Height.!  Time.    Hetehi. 


Tim*.  I  Height.    ! 


a     8. 5 

3  a6|'.S 

4  33i'7 


■Uyfagftpbft]      5ft,  9in. 


6  ja  i 

7  401 

8  37 


4  43  i< 

5  '5«' 

5  461. 

6  18  I; 

6  Sin 

7  34i 


10"-  s1*- 


yt%.  2<>- 


Phates  of  the  Moon. 


Moor'*  Declination  at  Noon. 


Full     -    •     -     7     3  39  Morning. 

Lost  Quarter-  13  10  19  Afternoon. 

New    -     -    -  31  4     o  Morning. 
FiratQuarter-  19     6  44  Morning. 

In  Perigee     -  10  10     o  Afternoon. 
In  Apogee      -  afi     4     o  Afternoon. 


IK.58 


'7     56 


aa    56 

a3     ao 


aos.   o 

38 


ax.    ; 

6     50. 


The  timet  of  High  Water  ire  glre 
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NORTH  SHIELDS. 


Moftxixo. 


[ 


I 


Time. 

n.  M. 

10  28 

"  54 
o  32 

tl  1  36 


Height. 
F.     I. 


I 


I 


2 

2 

3 

4 

4 

5 
6 

6 
7 


20 

59 

35 
12 

5**3 

31 
12 


9 

9 

9 
10 

11 

12 

'3 
13 


o 

3' 
6 

2 


55 
4» 
8  44 
to    5 

11  35 

0  20 

1  3° 


2 

3 
3 

4 
4 
5 
\  S  5° 

6  22 

6  5* 

7  3<* 

8  27 

9  4* 
11   10 


'3 
13 

12 
11 
10 
10 
10 
10 
11 


20(1I 

2' 12 

3513 
I2JI 


3 

45  13 
18  12 

12 

11 
11 
10 


2 
2 
o 
8 
11 
10 
6 

10 
11 

9 
1 

1 

3 
o 

10 

7 

2 

4 

4 
11 

6 


11 

3 

4 
5 


1,5 

9 


Afternoon. 


Time. 

H.    M. 

II     13 

i     6 

1  59| 

2  40' 

3  i7j 

3  53' 

4  31 

5  11 

5  5', 

6  33! 

7  18 

8  11 

9  21 
10  49 


Height. 
F.     I. 

O      I 


LEITH. 


THURSO. 


Morning. 


0  59 

1  56 

2  42 

3  19 

3  54 

4  *9 

5  * 

5  34 

6  (5 

638 

7  14 

8  o 

9  * 
10  24 

"  54 


9 

o 

1 

2 

3 
3 
3 
3 
3 

2 
1 
o 
o 

o 
I 

2 

2 

3 
3 

3 

2 

2 


10 
8 

8 

7 

41 
11 

11 

8 

3 

5 

4 

4 
o 

to 
/ 

5 


3 
i] 

4 


5 


10 


1 

o 

9 
9    » 

8  11 

9  4 


ir: 


Spring  J   go.   gin. 


Time. 
H.  M. 

9  22 

IO  48 

'I   59 

0  29 

I  14 

1  55 
*  33\ 
3  9 
3  46 

5     6 

5  50 

6  39 

7  39 

8  57 

10  29 

11  53 
o  24 


Height. 
F.      1. 


I    14 

1  59 
*  34 
3    9 

3  40 
9|  4  12 

4  44 

5  16 

5  5i 

6  32 

7  22 

8  34 
10 


1 

2 


6 
6 

7 
6 

6 

5 
4 
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2 

2 
3 


/ 
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4 
9 

11 

2 
2 

9 
1 

11 

7 

10 

9 
7 

9 

8 

2 


Afternoon. 


Morning. 


Time,  'u eight. 
11.  u.!f.      1. 


3     8 


4 

5 
6 

6 

6 

6 

5 


9 
8 

3 
6 

5 
o 


4  10 

4    o 

3     1 
2     2 

1     7 
1     7 


jio     7 
11  25 

0  53 

1  35 

2  14 

*  5' 

3  27 

4  5 

4  46 

5  *7 

6  14 

7  6 

8  15 

9  42 
11  13 

0  50 

1  37 

2  17 

2  32 

3  25 

3  56 

4  28 

5  o 

5  33 

6  11 

*55 

7  5<5 
9  J6 

10  47 


7 


1  u 


3     4 


4 

5 
6 

7 

7 
6 

6 
5 

4 

3 

2 

2 


/ 
8 
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1 

9\ 

3 

4 
2 

i 

*> 

iol 


5 
6 

6 

6 

6 

5 
5 

4 

3 

2 

1 
1 
1 


3 

oj 


10 


10 


8rt-  2 


in. 


Time, 
n.   11. 

3  16 

4  48 
6      I 

6  54 

7  3i 

8  4 

8  39 

9  16 

9  55 

10  36 

11  19 


Height. 
F.      I. 


8 
8 

9 
IO 

II 

12 

'3 


6 
6 
o 
1 

5 
8 

6 


Afternoon. 


0  30 

1  29 

2  49 

4  28 

5  55 
651 

7  3i 

8  6 

8  40 

9  i4 
9  4<5 

10  19 

10  51 

11  24 

o  24 

I  13 

2    26 

4    3 


13  11 

14  1 

13    9 
13     1 


11 
10 

9 

9 

9 
n 

12 

13 

13 

13 

13 
12 

12 
11 


7 
6 

8 

5 
10 

o 

2 
O 


9 
1 


9  11 

9     1 
8    6 

8    5 


Time. 
a.  31. 

4  4 

5  *7 

6  31 

7  13 

7  47 

8  21 

8  57 

9  35 
10  15 

10  57 

11  42 


Height. 

F.       I. 

8 
8 


o 
o 

2 

3 


5 

58 

6 

38 

5  15 

6  26 

7  12 

7  49 

8  23 

8  57 

9  30 
10    2 

10  35 

11  7 

11  42 
o     2 

0  47 

1  47 

3  10 

4  47 


9 

o 

2 

3 
3 
4 
3 
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2 

2 
1 
o 

9 

9 
o 

1 

2 

3 
3 
3 

3 

2 

1 

o 
o 

9 
8 

8 

8 


6 
10 


1 
2 

9 
o 

11 

6 

8 

2 
1 


7 
8 


8 


10 


7 


*  to 


D. 
9.9 

io»9 
11*9 
12*9 

'3'9 
14-9 

O 
16*9 

17.9 

18*9 

19-9 

20'9 

<[ 

22*9 
23-9 
24-9 

*5'9 
26*9 

27.9 
28-9 

• 

i'3 

2-3 

3*3 
4*3 

5*3 
6-3 

7'3 

]> 

9*3 
io«3 


ft.   nin. 


6ft-  7 


Equation  of  Time  at  Noon. 


M.   0. 

M.D. 

M.  0. 

M.D. 

M.   0. 

M.D. 

M.   0. 

J*  36 

Sub. 

9 

IO  46 

Sub. 

17 

8  34 

Sub. 

25 

6  9 

12  24 

IO 

10  30 

l8 

8  16 

26 

5  5' 

12  II 

II 

10  14 

19 

7  58 

»7 

5  3* 

II  58 

12 

958 

20 

7  40 

28 

5  H 

II  44 

13 

9  4^ 

21 

7  22 

29 

4  55 

11  3° 

14 

9  25 

22 

7  4 

30 

4  37 

J I  16 

15 

9  8 

23 

6  46 

31 

-  4  19 

11  I 

16 

851 

»4 

6  28 

Sub. 
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- 

si 

GREENOCK. 

LIVERPOOL. 

PEMBBOK 

£ 

Mobhiso. 

AfTOUTOOM. 

Sloan  iso. 

AriKBNOOB. 

Mo&aiso. 

a™ 

Tin... 

EIcig.il. 

Urn. 

ii.-iifiii. 

Time. 

Hoighl. 

Time. 

How  In 

Tim.-. 

Height. 

Ti^. 

w. 

I 

7*33 

6  34 

7 

□ 

7     7 

7    9 

5  4° 

18     6 

6  35 

18 

-. 

O       J 

14     a 
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a 

8  45 

7  5i 

7 

'y 

8  3' 
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18    8 
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'9 

2 

1  35 
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a  a 

t. 

3 

9  37 

9    8 

8 

1 
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8  37 
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9   a 

20 

3 

3     0 

•5     ° 

3  3 

a 

4 

10  35 

10    0 

8 

' 

10  33 

8     9 

9  3" 

9  53 

33 

4 

4  « 

16     9 

43 

*. 

5 

11    31 

»°  55 

8 

1 

11  17 

9    a 

10  14 

33     4 

10  34 

;4 

1 

4  57 
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5  » 

I£ 

6 

morn, 

11  39 

9 

-1 

1a     0 

9    6 

10  53 

14  10 

II    13 

35 

7 

5  43 

19  11 

6    1 

To. 

7 

0    13 

— 

0  10 

9    9 

11  33 

16     3 

II    53 

3(5 

8 

0  34 

31        3 

«4. 

w. 

8 

1     3 

0  40 

9 

1 

1     0 

10     a 

— 

37 

1 

7     3 

33      O 

7  ■ 

Tl! 

9 

I   j3 

1  ao 

10 

) 

1  40 

10     3 

0  31 

a7     5 

0  5> 

37 

r 

7  40 

33      4 

7  J 

F. 

10 

>  43 

1  59 

10 

2 

3   10 

10     3 

1  10 

*7    5 

l    30 

-7 

S   lS 

aa     0 

8  ! 

s. 

11 

3  35 

3   38 

10 

1 

"58 

9   11 

1  4a 

3   a 

26 

a 

9    0 

ai     3 

9  ■ 

* 

13 

4  >9 

3   18 

9 

<< 

3  38 

9     7 

3  39 

a5    t 

3  50 

24 

S 

9  4° 

19   11 

10 

M. 

'3 

■:  3( 

4     0 

9 

4 

4  "5 

9     3 

3  « 

13  10 

3  3« 

11 

1 1 

10  33 

t8    5 

10  4 

Tu 

1+ 

is  34 

4  53 

8 

5  34 

8     8 

4    5 

21  11 

4  4C 

0 

11  14 

16     7 

n  4 

W. 

<5 

7  =3 

6     1 

8 

5 

6  43 

8     3 

5  *' 

ao     5 

6     8 

ao 

1 

— 

— 

□  a 

Tli 

16 

S   31 

7  3i 

8 

8  ,9 

8     4 

7    c 

10     3 

7  4E 

ao 

7 

1  14 

15  e 

a 

"■ 

1? 

9  '/ 

9    » 

8 

IS 

9  37 

8    8 

8  3' 

11     3 

9    a 

aa 

3  54 

16    4 

3  3 

s. 

18 

10    IO 

10    7 

8 

10  34 

9     ' 

9  3= 

13     U 

9  54 

33 

S 

4    5 

17  11 

4  J 

» 

'9 

«  59 

'°  59 

9 

3 

11  33 

9    4 

10  it 

M     5 

1°  3/ 

»4 

1 1 

5     * 

'9    s 

j   a 

M. 

30 

ir  46 

"  43 

9 

6 

— 

— 

«  57 

3.S     4 

11  'J 

35 

9 

5  47 

«°  5 

6 

Tu.ii 

Oftjl 

0     a 

9 

/ 

0  ai 

9    8 

"  33 

36     1 

"  5 

a6 

a 

6  »j 

21   0 

«4 

W.». 

1   J4 

0  4a 

9 

9 

058 

9  10 

— 

0    5 

26 

4 

7     1 

>i  4 

7  ■ 

Th.13 

*  57 

1    '5 

9 

0 

1  3' 

9   IC 

O   3j 

16     4 

0  41 

16 

7  3' 

ai      1 

i! 

F.   a4 

-  4-' 

1  47 

9 

<-■ 

3     3 

9    8 

0  57 

35     ID 

1    '3 

35 

6 

B    3 

20     7 

S.    '5 

3  a3 

3  17 

9 

1 

a  33 

9    5 

1  37 

35       O 

1  4 

-4 

S 

8  33 

■  9     8 

«4 

Tail 

4    S 

a  47 

9 

4 

3     3 

2     a 

«  5* 

13     IO 

3  1a 

1 .3 

a 

9    4 

18     8 

9  ■ 

4  5« 

3   i7 

9 

0 

3   34 

8  10 

3  a£ 

11    c 

a  4J 

21 

i 

9  35 

■7     4 

9 .-. 

5  44 

3  53 

8 

a 

4  '.; 

8    5 

3     4 

3  », 

ao 

3 

10    IC 

id     j 

1=  j 

IV.  U 

6  35 

4  36 

8 

3 

5    : 

8     1 

3  4* 

4  *5 

18 

"55 

14     8 

tl  a 

TL.jo 

736 

5  4° 

7 

''    '9 

7    9 

4  5* 

'3     5 

5  4a 

18 

3 

— 

0 

iTEi 

8  17 

7    5 

7 

8 

7  5° 

7  10 

<S  3J 

'8     5 

7  »S 

18 

o~4D 

.3.. 

" 

Hall  Una  Spring  1 
Range,           f 

4*  ioiu- 

13ft.  Qln. 

10"-  6"- 

Phases  of  the  Moon. 

Moon's  Declination  at  Abon. 

D.     H 

M. 

K.D. 

KJ>. 

- 

«.... 

. 

!K.f. 

Full 7     3  39  Morning. 

i    a 

3N.58 

9 

3  s. 

6 

»7 

OS.    0 

«1 

Last  Quarter  -13   10 

19  Afternoon. 

2 

i    14 

10 

8 

37 

18 

6     38 

:'- 

0  Morning. 

3     3 

1    10 

ii 

3 

40 

'9 

7     3 

First  Quarter    39     6 

44  Morning. 

4    a 

0    16 

[j 

7 

si 

10 

5 

7      6 

'.3 

6 

'    S' 

39 

In  Perigee  -  -  10  10 

0  Afternoon. 

S 

a     .56 

14  a 

5« 

11 

an.  7 

3a 

In  Apogee  -  -  »6    4 

0  Afternoon. 

7 

8       0 

»5  a 

3 

30 

2.3 

6     56 

j' 

8 

3     33 

1$ 

a 

'9 

"+ 

1     aj, 
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>TOir-SUP£R-MARE. 


KINGSTOWN. 


Aftbknoon. 


Time. 

H.    M. 

6  28 

7  46 

8  54 

9  46 

10  28 

"     3 

11  40 


o 
1 

2 


39 
20 

2 


Height. 
F.      1. 

8     A 

8   ; 

9 
9 


8 


10    3 
10  11 

«     3 

11 
11 


v5 


2 

47 

3 

38 

4  45 

6 

7 

7  34 

8 

48 

9 

48 

10 

30 

11 

5 

11 

40 

0 

30 

1 

3 

1 

35 

2 

7 

2 

44 

3 

26 

4 

26 

5  42 

7 

8 

D. 
9-9 

io«9 
ii*9 

12*9 

13*9 
14-9 

O 
i6#9 

17.9 

18-9 

10  io|i9»9 

10    4 


9 

9 
8 

9 

9 
10 

10 
10 
11 

10 
10 
ro 

9 

9 
8 

8 

8 

8 


9 
2 

10 

1 

7 
1 

7 
ij 

1 

11 
8 

3 
10 

4 
11 

5 
2 

6 


20  •  9 
<[ 

22*9 
23.9 
24.9 

25'9 
26*9 

27-9 
289 

• 

i'3 

2-3 

3'3 

4*3 

6.3 

7J 

J> 

93 
10-3 


81111118)        18**"    71"* 


5*  6 


in. 


Equation  of  Time  at  Noon. 


a 

1% 

1 1 
ci 

[X 

11 
11 


36 

»4 
11 

58 

44 

30 
16 

1 


Sub. 


M.D. 

9 
IO 

CI 

T2 

13 

14 

15 
16 


M.      B. 

IO  46 

10  30 
10  14 

9  58 
9  42 
9  a5 
9    8 

851 


Sub. 


r.D. 

17 
18 

19 

20 

21 
22 

23 
»4 


II.     8. 

8  34 
8  16 

58 
40 
22 

4 
46 

28 


7 

7 

7 

7 
6 

6 


Sub. 


M.D. 

*5 

26 

*7 
28 

29 
30 
3i 


M. 

6 

5 
5 
5 
4 

4 
4 


8. 

9 
5i 
3a 

14 
55 
37 
19 


Sub. 
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TIDE  TABLES  FOB  THE 

MARCH,  1871. 

jj 

5 

-H 

BELFAST. 

LONDONDERRY. 

SLIGO  BAT 

a 

ft 

i 

11 

Sioux  is  0.     ||  Aftebhoob. 

M.„,»o. 

1  Afterkook. 

MoRxino.     j  Am 

Time. 

Height.  |  Time, 

Height 

Time.  1  Height 

'  Time. 

Hniht 

Time. 

Height.!    Time. 

w. 

1 

7*53 

5   39 

7     7    «  " 

7 

6 

3     71  5     a;  3  47 

j    4 

0      1 

;     b    0  44 

Xfc. 

a 

8  45 

<S  53 

7     6|  7  33 

7 

6 

4  a6l  5     6]   4  j8 

5     « 

1  a; 

7     8    a    5 

R 

3 

9  37 

8     7 

7     8.  8  38 

7 

11 

5  a?    5   10|    5  5* 

6     1 

a  4c 

8     if  3  10 

B. 

4 

10  39 

9     > 

8    3  j  9  »3 

8 

6 

6  I31  <5    4    6  34 

6    ; 

3  3j 

9     °    3  33 

* 

5 

11  ai 

9  44 

8  9l;lo  4 

9 

0 

6  551  <*  io|  7  16 

7    ■ 

4   ■ 

9101  4  30 

M. 

6 

mm. 

10  34 

9    3104a 

9 

5 

7  36|  7     4    7  5fi 

7    7 

4  5" 

.0    8    s    9 

Tii. 

7 

9    7'n  19 

9 

9 

8  i4l  7  Hi  8  3a 

8    0 

5  39 

'■     4 

3  49 

W. 

8 

1     a 

"  37 

9  1°  "  55 

9 

1C 

8  50  8     1  j  9    7 

8     1 

«    7 

"     9 

6  aj 

Tii. 

9 

»  53 

— 

—   II  0  14 

9 

9  a5    8     1     y  43 

8    0 

6  44 

11  10 

7    4 

F. 

10 

»  43 

°  35 

9  11I  0  56 

9 

11 

10     21  7   11 

10    31 

7    9 

J   -4 

n     6 

7  44 

S. 

11 

3  35 

1  '7 

9  I0j.   1  39 

9 

8 

10  41    7     7 

II       3 

7    3 

1     4 

10  11 

8  aj 

4 

12 

4  *9 

a    3 

9     6,  3  38 

9 

4 

II    36 

7    ° 

"  57 

IS    8 

8  48 

10 

9  IS 

M. 

*3 

5  at5 

a  54 

9     '1   3  ai 

8 

10 

— 

0  32 

6    3 

944 

9     4 

10  18 

Tu. 

*4 

0  34 

3  5» 

8     71   4  =7 

8 

4 

1   11 

6    0!  1  55 

3  " 

to  5< 

8     b 

.138 

W. 

15 

7  *3 

5    « 

8     3 

5  47 

8 

1 

3  4a 

5     8 

3  W 

3    9 

— 

0  30 

Th. 

16 

8   31 

6  33 

8    0 

7  ao 

8 

0 

4    7 

5  " 

4  40 

6    a 

■    ; 

8     J 

■  S3 

F. 

I? 

9  17 

8    3 

8    s 

8  3a 

8 

5 

5  ao 

<S    4 

5  46 

6    6 

3  35 

8   .0 

3    4 

s. 

l8 

8  59 

8    8 

9  a4 

8 

11 

6  10   6    9 

6  34 

7    0 

3  30 

9     7 

3  33 

£ 

»9 

■o  59 

9  4*5 

9    » 

10     8 

9 

3 

«  57    7    3 

7  20 

7    3 

4  33 

10    4 

4  34 

M. 

SO 

11  46 

10  ao" 

9    5 

10  43 

9 

t 

7  40    7     6 

7  J» 

7    8 

4  33 

10  ji 

3  ii 

T... 

91 

oaji 

11     ) 

9    « 

11   19 

9 

7 

8'W     9 

8  33 

7  '0 

5  30 

n     3 

548 

W. 

23 

1  14 

«  35 

9    7 

11  49 

9 

6| 

8  48:  7  « 

9    a 

7    9 

«    3 

11     3 

6  19 

Tii. 

33 

1  57 

— 

— 

0    5 

9 

: 

9  161  7     8 

9  3' 

7    <• 

6  35 

11     a 

6  ja 

F. 

*+ 

3  40 

0  33 

9    5 

0  38 

9 

4 

9  45   7    4 

9  59 

7     a 

7     I 

10  10 

7  93 

S. 

35 

3  33 

0  54 

9     a 

1  n 

9 

1 

.0  14    7    0 

10  30 

«    9 

7  38 

10     a 

7  53 

* 

a6 

4    9 

1  38 

8  11 

1  46 

8 

9 

10  46!  6     6 

"    4 

6    3 

8    9 

9     6 

8  36 

M. 

3Z 

4  5« 

a    5 

8    7 

3    36 

8 

4 

11  a7J  6     0 

"  33 

J    8 

8  43 

8  10 

9    8 

To. 

38 

5  44 

a  47 

8    3 

3  10 

8 

c 

~       ~ 

0  aa 

5    4 

9  33 

8     1 

10    a 

w. 

>9 

6  $5 

3  35 

7  10 

4    7 

7 

fi 

°  551  5     a 

'  33 

J     1 

10  37 

7     8 

11  16 

'111. 

3t> 

7  %l 

4  45 

7     6 

5  a4 

7 

I 

a   18I  5     0 

3     J 

5    ■ 

11  56 

7     6 

— 

r. 

jr 

8  17 

6    E 

7    5 

6  53 

7 

6 

3  45   5    4 

4  34 

5    7 

0  41 

7     7 

1  36 

H»lf  Mewi  Spring >         jft.    Qin. 
Outgo.           *        *•        if 

3fi.    U)111. 

5"-  7" 

Piloses  of  the  Moon, 

Moon's  Declination  at  Noon. 

P.     II.  M. 

Last  Quarter     13  10  19  Aflerneo 
New    --  —  ai     4    0  Morning. 
First  Quarter    29     6  44  Moruiug. 

In  Perigee-  -  10  10     0  Aftcrnoor 

a 
3 

22N.58 
23     14 
13     20 

9 
11 

3  a.  6 
8    37 
'3    4° 

17  a 

18  1 

19  1 

O  8.    O 

6     38 
a     39 

»5 
a6 

=  7 

1 

4 
5 
6 

20     16 
17       6 
ia     56 
8       0 
a     33 

12 

13 
>4 

'7    3<> 
11      6 
«    56 

ao 

11 
13 

7     48 
a     51 
an.  7 
6    56 
I     34 

2S 
99 
30 

9 
9 

a 

In  Apogee  -  -  a6    4    0  Afiemooi 

1 

S 

13 

13    30 
ii    19 

»3 

a4  1 

l> 

9 
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WATERFORD. 


12 
11 

10 

9 

9 

io 

ii 


2 
II 

s 

II 

2 
I 

9 

2 

5 
6 

ii 

IO 

3 
o 


II 

n 

8 

58 

12 

2 

35 

12 

5 

10 

12 

7 

44 

12 

6 

15 

12 

4 

45 

12 

0 

14 

11 

6 

43 

ri 

0 

16 

10 

3 

9 

9 

7 

*3 

9 

1 

7 

9 

0 

ArrsiurooK. 


Time. 
H.   M. 

0  9 

1  28 

2  41 

3  41 


4 
5 

5 
6 

7 
7 


3* 
15 
54 
3^ 
12 

5' 


8  30 

9  9 

9  56 
11     7 


16 

39 
44 

36 

17 

S3 

*7 
0 


1 

2 

3 

4 

5 

5 
6 

7 
7  3o 

7  59 

8  28 

8  59 

9  38 
1°  45 

o  49 


Height. 

F.      I. 

9     J 
9 

9 

o 


D. 

9*9 
4110-9 


11 
9 


1 

2 
2 

3 
3 

3 

2 

1 
1 
o 

o 
o 
I 

I 

2 
2 
2 
2 
2 
I 

I 
O 

9 
9 


7 
2 

8 
o 


u«9 

I2'9 

*3'9 

H-9 

Oj 
i6'9 

17-9 

oji8*9 

19-9 


o 
2 


IO|20'9 

C 

22*9 
23-9 
24-9 

*5*9 


o 
7 


2 
9 

3 

7 
11 

3 


9    3 


26*9 

1127*9 
328*9 
6    A 


1-3 
2*3 

3*3 
4#3 


5'3 
6-3 

7*3 

]> 

9#3 
io'3 


grt.  2*. 


Equation  of  Time  at  Noon. 


a. 

*4 
11 

58 


30 
16 


Sub. 


M.IK 

9 
IO 

II 

12 

13 

14 

'5 
16 


X.  8. 
IO  46 
IO  30 
IO    14 


9 

9 

9 

9 
8 


58 
42 

*5 
8 

5 


Sub. 


M.D. 

^7 
18 

J9 
20 

21 

22 

33 
24 


M.      8. 

8  34 
8  16 

7  58 

7  40 
7  22 

4 
46 

28 


7 
6 

6 


Sub. 


M.D. 

35 
26 

27 

28 

29 

30 
31 


6 

5 
5 
5 

4 
4 
4 


9 
5i 
3* 
14 
55 
37 
l9 


Sub. 
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APRIL 

,  1871. 

p,  - 

ss 

BREST. 

DBVONPORT. 

POHTSMOUTI 

■i 

p  1 

J3 

Mo  RHINO. 

Arte&Hooii. 

Mors  i»<j. 

Attebmoon. 

MoBHUtO. 

in. 

Time.    Knight 

Time. 

Height 

Ttae, 

Height. 

Time, 

Height. 

TidlO. 

Height. 

Tin* 

*.    1. 

a. 

gm  8 

O    IO.3       . 

0  54 

13 

11 

1   35 

ia 

1 

a     7 

11 

9 

8     6 

9     9 

8  44 

* 

1  9  59 

I    24I4      J) 

148 

•5 

9 

2  4fi 

13 

3  *i 

ia 

9 

9  15 

10     8 

9  4> 

M. 

)to  49 

2    Illfi      8 

2  31 

'7 

8 

3   SO 

14 

3 

4  '' 

'3 

11 

10    5 

11     7 

10  16 

Tu> 

(114° 

2  5J18     6 

3     9 '9 

3 

4  4' 

»5 

5    4 

'4 

10 

[Q    4'. 

"    5 

11    S 

W. 

5  morn 

3  29  19  11 

3  48*20 

4 

5  a5 

16 

0    5- 

15 

7 

"    ^4 

13     0 

"  4J 

Th. 

5   o  31 

4    7|"     7 

4  *7;ao 

IQ 

6    8 

16 

5 

6a9 

16 

a 

— 

- 

0    3 

F. 

7    i  H 

4  4720  11 

5     720 

9 

-<5  49 

15 

8 

7    9 

16 

3 

0    i4 

13     6 

04* 

8. 

J     2    20 

5  28  20     6 

5  49 

20 

7  28 

16 

4 

7  48 

16 

i3     5 

..9 

ft 

?  3   '7 

6  10,9    6 

63a 

18 

10 

8    9 

'5 

10 

8  30 

'5 

6 

I   51 

13     a 

>  ii| 

M.    ' 

d  4  17 

«  Si|i7  ■' 

7   *i 

16 

11 

8  5' 

<5 

1 

9  ia 

*4 

9 

a  33 

n     7 

3  j6 

Ta.  > 

5  n 

7  5°|'5  ■' 

8  21 

15 

1 

9  35 

'4 

1 

10     0 

13 

13 

3  ai 

11     9 

3  48 

W.   ' 

1  6  17 

S  55  H    4 

9  35 

13 

10 

10  37 

12 

11 

'o  58 

>.i 

O 

4  18 

10  11 

tJ° 

Tli.  1 

}    7   13 

[O   21 

13     8 

11    9 

13 

9 

»  3S 

0 

— 

5  a8 

10     1 

«1J 

F,    l 

.  a    7 

"  55 

1+     1 

— 

0  2C 

7 

1  11 

ia 

O 

658 

10     0 

7  4" 

S.     i 

I   8  57 

0  33 

,4    6 

1     6 

»5 

»  55 

'3 

1 

a  33 

13 

7 

8  33 

10     7 

85; 

*    1 

5   9  43 

1  3S 

15  «° 

1  59 

16 

6 

3    9 

'3 

u 

3  39 

13 

5 

9  37 

11     3 

9  5) 

H.   I 

■o  28 

a  19 

'7     ■ 

a  37 '7 

8 

4    5 

'4 

7 

4   »J 

'4 

a 

10  14 

11    10 

10  33 

Tu.  1 

tl   11 

1  55 

[8     2 

3    14.8 

6 

4  49 

15 

1 

S    9 

14 

B 

io  51 

ia     3 

11  10 

W.  i 

1  "  53 

3  3' 

18     8 

3  4618 

10 

5  17 

'5 

6 

5  45 

r5 

1 

11  37 

■>    5 

11  41 

Th.  1 

3    0036 

4    a 

18  10 

4  r9 

18 

9 

6"     a 

15 

6 

619 

*5 

a 

11  59 

ia    6 

— 

F.    '- 

1    19 

4  3<S 

18    7 

4  5' 

18 

5 

63" 

»5 

4 

6  46 

15 

1 

0  16 

.3     6 

0  34 

S.     1 

1    1     4 

5    5 

18    3 

5  ao 

'7 

<5  59 

14 

" 

7  '3 

J4 

8 

0  50 

.a    3 

'    5 

*    i 

j    2  50 

5  35 

■  7     6 

5  51 

'7 

1 

7  *7 

'4 

5 

7  4i 

l4 

3 

1  ao 

13       O 

■3« 

M.   i 

1    .3  38 

6    ;,i«    7 

6  24 

16 

7  56 

'3 

6    8  10 

13 

B 

1  5» 

11     8 

3     8 

Tu.  a 

5    4  28 

«  4>>5     5 

7     a 

H 

10 

8  a; 

'3 

o|  8  40 

ii 

1 

a  34 

11      a 

3  4» 

W.  i 

1    5   18 

7  2414    2 

£48 

'3 

7 

8  j'6 

3|  9  l6 

13 

6 

3     a 

10     8 

3  '1 

Xfcl 

?    (5     8 

8  T5 

13     1 

847 

12 

9 

9  39 

j|io     7 

II 

1 1 

3  46 

10     2 

4  11 

F.    a 

3   6  58 

9  »5 

12     7 

10     8 

12 

9 

10  39 

11 

0 

11  18 

II 

9 

4  43 

9     8 

5  "9 

S.    i 

1    7  48 

10  51 

13     1 

»  33 

13 

6 

0    3 

11 

c 

6     0 

9    6 

6  40 

ft  1 

1    8  37 

— 

0  10 

14 

3 

0  4< 

a 

1  31 

11 

IQ 

7   30 

9  " 

7  5S 

Il»li"Mi 
Hi 

ST 

'}     9 

n.  6i» 

7"' 

g.n. 

61*- 

41- 

Phatet  of  the  Moon. 


Moon's  Declination  at  Noon. 


d.   n.  m. 
Full  -----    5     2  23  Afternoon 
Last  Quarter-  13     5  51  Morning. 
New 19     7     3  Afternoon- 
First  Quarter-  27   11  48  Afternoon, 

o  Afternoon. 
I     o  Morning. 


In  Perigee  - 
In  Apogee  - 


0 

1 

n 

48 

01 

17 
■4» 

*5  • 

16  ) 

S 

35 
ta 

»7 
28  . 

»4 
17 
ao 

33 

48 

391 

3° 

aa 

45 
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DOVER. 


JtfoKsruia. 


3* 


Height 
P.      L 

14     o 


Armuroav. 


8  39x5     4 

9  28  16  10 


on 

0  53 

1  3<* 

o  -1-3 


1 
2 

3 

3 

S 
5 

7 

3 

? 

3 
I 


29 

'4 

3 

59 

4 

*5 
48 

5C 

37 
18 

5^ 

3i 


3     24 


3 
I 
2 
2 

3 

4 
5 

6 


18 

19 
19 

20 

'9 
18 

17 
'5 
'4 
'4 
i5 

16 
*7 

18 
18 

18 


2 

3 
u 


/ 
9 

4 

io| 

7 
5 
3 

3 

2 

10 

3 

5 


57  *7 

31  *7 

5  ** 

43  15 
27  14 


21 
3* 

46 


13 
13 

14 


9 
3 


8 

10 

7 
3 


1 

7 

9 
8 

2 

2 

11 

2 
1 

7 
2 


Time.  Height. 
H.   M.    P.    1. 

8  9 

9  41 

9  5° 

10  32 

11  58 

0  20 

1  6 

1  5' 
a  38 

3  3o 

4  *9 

5  H 

7  8 

8  22 

9  ^ 
9  58 

10  38 

11  14 
11  49 

o    7 

0  40 

1  14 

1  48 

2  23 

3  4 

3  5* 

4  54 

6  8 

7  *5 


4 
6 

7 
8 

9 
20 

o 
9 

9 
8 

6 

5 
4 
4 
5 

6 

7 
8 

8 

8 

8 

8 

7 
6 

6 

5 

4 
3 
3 

4 


SHEERNESS. 


MOBKUIQ. 


4 
9 
9 

9 
6 

1 

5 

,5 

4 
o 

6 

11 

01 

1 

3 
7 
9 

11 


Spring)        Qft.    ^in. 


Time* 

H.    M. 

9   16 

10  30 

11  22 

0  22 

1  1 


I 
2 


39 
18 


*  59 

3  40 

4  26 

5  20 

6  31 

8  4 

9  33 

10  42 

11  32 

0  28 

1  5 

1 

2 


Height. 
F.    L 

2  7 

3  6 

4 

5 
6 

7 
7 

6 
6 

5 
4 
3 
3 


35 
7 

2  36 

3  5 

3  37 

4  i* 

4  54 

5  49 

7  5 

8  3* 


11 

/ 
o 


10 

3 

4 

3 

4 
j 

6 


4     3 

4  11 

5~8 

5  11 

6  o 

5  10 


5 
5 
4 
3 

3 

2 

2 


/ 

2 

u 

3 
8 

5 
9 


Aftsrxoqbt. 


Time. 
H.    M. 

9  56 

10  58 

11  44 

o    3 
o  42 

I    2C 
I    58 

a  39 

3  19 

4  2 

4  5* 

5  53 

7  15 

8  50 

10  10 

11  9 
11  52 

o  10 

0  47 

1  19 

1  5i 

2  22 


2 

3 

3 

4 

5 
6 

7 


5o 
21 

54 

3* 
20 

25 
5o 

11 


Height. 
F.    1 

13 


4 
5 

5 
6 

6 

7 

7 

6 

5 

4 
3 
3 
3 
3 

4 

5 

5 

5 
6 
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5 

5 

4 

4 

3 
2 

2 

2 


o 
o 
6 

3 
10 

1 

o 


7 


LONDON. 


Morniuq. 


Time. 

H.    M. 

10  38 

II    58 

o  26 


Height. 
F.     L 

16     6 


I 
I 
2 

3 
3 


13 

53 

31 
10 

49 


4  30 
10]  5  12 

5  57 

6  52 

7  59 
9  28 

i°  59 


9 
9 


1 

2 
101 


7 
2 

5 
10 

o 

11 

9 

4 
10 

4 

7 
11 

5 
6 

2 


ft.    Ain. 


8rt-  0 


o  38 


I 

2 


23 
I 


2  33 

3  5 

3  34 

4  6 

4  38 

5  9 

5  42 

6  26 

7  18 

8  34 

9  58 


17 
18 

'9 
20 

21 

21 

21 

21 
21 

19 
18 

17 

17 
17 


7 

2 

6 
6 
1 
8 

9 

7 
o 

10 

5 
4 
o 

7 


18  11 

19  9 

3 

5 
6 

4 


20 
20 
20 
20 

20 

19 

19 
18 

17 
16 

16 

16 


1 

9 

2 

3 
4 
8 

3 
8 


Aftekhook. 


Time. 
H.  M. 

II    21 


0  50 

1  35 

2    12 
2    50 

3  %29 

4  9 

4  5o 

5  34 

6  24 

7  33 

8  43 

10  14 

11  39 


o 
1 
1 
2 
2 

3 
3 

4 
4 


ii 
1 

43 
i6 

5o 
20 

50 

22 
54 


6     3 

6  50 

7  54 
9  16 

10  38 


Si 


Height. 

F.      I. 

17    a 


18 
20 
20 
21 
21 
21 

21 

20 

19 

17 

17 

17 
18 

18 

'9 
20 

20 

20 

20 

20 

l9 

19 
18 

'/ 

17 
16 

16 
17 


io 

o 

10 

5 
101 


D. 

ii*3 


12-3 

13-3 

H*3 

O 
16-3 

17*3 
9|i8'3 


19-3 
6|2o#3 

ai*3 

C 

*3m3 

M'3 

•3 

26.3 

•3 

8'3 


1 
11 

01 

3 


025 


4*7 


02 


4 
6 

5 
3 

11 

6 

9 
10 

o 

4 
4 


o* 
I* 
%• 

3* 

4* 

5' 
6- 

J 

8- 

9# 
10*7 


]nft.    4in. 


Equation  of  Time  at  Noon. 


4 
3 
3 

3 

2 

2 
2 
z 


4» 

*4 
6 

48 
3i 
13 
S* 


MJK 

m.  a 

M.D. 

M.  8. 

M.D 

K.   8. 

Sub. 

9 

1  39 

Sub. 

17 

O  25 

Add. 

25 

a  5 

10 

1  22 

18 

0  39 

26 

2  16 

11 

1  6 

l9 

0  53 

27 

2  26 

12 

0  50 

20 

1     6 

28 

a  35 

13 

0  34 

21 

1  19 

29 

2  44 

14 

0  19 

22 

1  3i 

30 

2  53 

15 

°  4 

33 

1  43 

16 

0  11 

Add. 

24 

1  54 

Add. 
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1 

a 
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ArreuiooK. 
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BHa, 
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Time. 
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Tbac 
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TW 

H.     M. 

S. 

* 

9a  8 
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9 

4 
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9    7 

»  47J'5    5 
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.6     1 

— 

— 

O   I 

*■ 

a 

9  59 

9  37 

9 

11 

10    7 

10    < 

3  5916  11 

4  *■ 

.7    s 

0  4S 
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1    I 

ji. 

3 

10  49 

io  3a 

10 

7 

»°  55 

10  1 1 

451.8     6 

5  '  = 
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1  4' 
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4 

11  40 
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.5 

"  35 

11     7 
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5  5 

ao     6 

3   3' 

13     6 

*  4 

w. 

5 

»  55 
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10 

— 

— 
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14    4 

3  »4 

Th 

6 

0  31 

0  14 

13 

0 

0  33 
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7  " 

aa     3 

$  43 

'5     1 

4 

F. 

7 

1  34 

°  5' 

13 

i 

I    13 

•a    3 

7  3 

"     5 

7  5^ 
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4  33 

'5     7 

4  4 

S. 

8 
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13 

a 
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8  1 

aa     5 

8  33 
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* 

9 

3  17 
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II 
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11     1 
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6 

M. 

10 
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a  58 

II 

6 
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10 
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13  11 

«5 

Tu, 

Ji 

5  17 

3  43 

It 

B 

4    8 

10    8 

IO   3c 

iS   11 

10  5E 

,8     a 

7  =M 

13    IO 

7  5 

W. 

IS 

6  17 

4  35 

IO 

4 

5     7 

10    1 

11  3t 

<7    5 

— 

— 

8  3d 

9 

Tli 

'J 

7   13 

5  4' 

9 

10 

6  31 

9    9 

0  it 

ojE 

id     4 

9  4e 

10  3 

F. 

H 

8     7 

I  " 

9 

8 

7  58 

9    9 

1  4< 

16    3 

3    3j 

«S    5 

11   id 

11  5 

S. 

'.5 

8  57 

8  40 

9 

11 

9  17 

io    a 

3     ^ 

16  10 

3  38 

.7     6 

— 



0  s 

£- 

Ifi 

9  43 

9  49 

10 

s 

10  18 

to    8 

4  1 

!i8     1 

4  3B 

.8     ; 

I     i 

13       I 

1  a 

M. 

*7 

10  a8 

10  43 

10 

1 1 

11     4 

11     1 

5 

!<9     > 

5  « 

1  5< 

13    IO 

3  1 

Tu. 

18 

11   11 

11  33 

11 

,1 

(i   41 

11     5 

5  3* 

.9  10 

5  57 

10     a 

a  35 

'3     5 

a  5 

\V. 

•9 

"  S3 

13       0 

11 

6 

— 

— 

6  if 

ao     4 

6  3A 

3  11 

13    10 

3  a 

Tli. 

obj  6 

O    18 

11 

6 

0  31 

11     6 

<*5< 

ao     7 

7    a 

20    8 

3  4a 

14     a 

3  5 

[■'. 

31 

1   19 

O    47 

11 

(■ 

1     4 

11     5 

7  ». 

10     7 

7  4c 

ao     6 

4  *4 

'4     3 

4  3 

S. 

33 

a     4 

X  ai 

" 

4 

1  36 

"     3 

7  5- 

ao     4 

8     9 

ao     1 

4  45 

1+      c 

4  5! 

h. 

33 

3  5° 

1  5' 

11 

] 

3     6 

10  11 

8>j 

19  10 

8  40 

19     6 

5  M 

'3     7 

5  3 

M. 

»4 

3  3§ 

a  aa 

10 

9 

3  39 

10     7 

8  5< 

19     1 

9  i3 

18     6 

5  47 

13    II 

6 

Tu. 

»5 

+  3t 

»  J5 

10 

5 

3  ia 

10     3 

9  3< 

18     1 

9  47 

'7     7 

0   33 

13      3 

°"4 

\V. 

26 

5 I* 

3  "9 

10 

i 

3  48 

9  10 

10    E 

17     1 

10  31 

16    7 

7    4 

11     6 

7  * 

Tli. 

'-1 

6    8 

4    9 

9 

S 

4  34 

9     0 

II       c 

16     a 

11  3a 

'5    9 

Z  ^ 

10   10 

8  a 

F. 

:■:-. 

5  j8 

5     ' 

9 

4 

5  33 

9    3 

— 

— 

O    10 

15     5 

856 

10    5 

9  3 

ft 

39 

7  48 

6  n 

9 

3 

6  57 

9    4 

0  4S 

'5     4 

1  aS 

>5    5 

10  is 

10    4 

«°  5 

ft 

5c 

8  37 

7  40 

9 

<•■■ 

8  19 

9    9 

3    « 

'5    9 

a  4a 

16    4 

11  35 

to  11 

— 

Hair  Utu  Spring  ) 
Bugs.            J 

5"-  9in- 

10ft.     gin. 

7*  2* 

ittoM  o/Me 

Jfe* 

Moon't  Declination  at  Noon. 

U.O. 

,       . 

11. 1... 

tu> 

8 

*». 

D,   n 

M. 

I 

8N.40 

9   3 

C8.35 

ii 

48.17 

ij 

4     53 
0      11 

3    5» 
3     38 

0H.41 
5     35 

a  6 

Last  Quarter-  ia     j  31  Morning. 

3 

11    a 

!9 

3 

3  Afternoon. 

4 

4    49 

13     3 

a     55 

20 

0     ia 

First  Quarter   37   1 1 

48  Afternoon. 

5 

OB.  56 

13   a 

0    5' 

21 

4     *3 

:9 

6 

6     44 

14 

7    4i 

12 

7     JI 

3° 

In  Perigee  -  -     7     2 

0  Afternoon. 

7 

3       13 

15 

3     4« 

33 

to     48 

In  Apogee  -  -  33     1 

0  Morning. 

8 

6     j<5 

16 

9      9 

24 

>*     45 

BRITISH  AND  IRISH  PORTS. 


29 


Spring*       gft.  gin. 


Equation  of  Time  at  Noon. 


c 

4 
3 
3 
3 

a 
x 


8. 
O 

*4 
6 

48 

3i 

13 

5* 


Sub. 


I 


K.D. 

9 
10 

11 

13 

13 

'4 

15 
16 


I 

I 
I 
O 
O 

o 
o 
o 


8. 

39 
22 

6 

5o 

34 

'9 

4 
11 


Sub. 


Add. 


M.D. 

*7 
18 

19 
20 

21 

22 

»3 
*4 


O 

o 
o 
I 
I 
I 
I 
I 


8. 

»5 

39 

53 
6 

19 
3i 
43 
54 


Add. 


M.D. 

*5 

26 
27 
28 
29 

30 


2 
2 
2 
2 
2 
2 


0. 

5 
16 

26 

35 
44 
53 


Add. 
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TIDE  TABLES  FOR  THE 


APRIL,  1871. 


Marking.        Aeterhook, 


Moiunka.       Afternoon. 


PEMBROKE. 


jo   8  37   7  45    8 


7  "5»»    »    7  5 


4J» 

5  4= 

6  13 
646 

7  >7 
746 

8  19 

8  ji 

9  26 
0  7 
0  SJ 

o  4; 


4n.     10iu 


jgft.   Qin, 


10a.  gta. 


Phasa  of  the  Moon. 


Moon's  Declination  at  Noon. 


Foil  -----     5  2  33  Afternoon, 

Last  Quarter-  12  5  51  Morning. 

New  ---.-19  7     3  Afternoon. 

First  Quarter-  37  11  48  Afternoon, 


In  Perigee-  -720  Afternoon. 
In  Apogee  -  -  23     8     o  Morning. 


.1.. 

H.I.. 

0         / 

«.!.. 

0  / 

Ul 

I 

18N.40 

9 

20  B.35 

i? 

48. 17 

»S 

33      $1 

ON. 42 

3 

11 

>3     38 

■  9 

5     35 

»7 

4 

4     49 

13 

«    55 

20 

IO       13 

5 

08.56 

1ft 

30    51 

21 

H     *3 

■9 

6     44 

14 

17    41 

32 

17     <« 

S*> 

7 

'■ 

'3     4a 

|»3 

30    48 

16    56 

9      9 

r 

«    45 

fa  Water  an  given  fin-Mean  Time  at  Place,  if  Greenwich  or  Railway  Time  1m  require 


BRITISH  AND  IRISH  POSTS. 


SI 


APRIL,  1871. 


raSTOtf-JSUTER-MAKE. 


Equation  of  Time  at  Noon. 


m,    m* 

MJX, 

M.  B. 

M.D. 

M.   8. 

M.D. 

M.   0. 

4  ° 

Sub. 

9 

1  39 

Sub. 

17 

O  25 

Add. 

*5 

*  5 

Add. 

3  4» 

10 

1  22 

18 

0  39 

26 

2  16 

3  a4 

11 

1  6 

l9 

0  53 

*7 

2  26 

3   * 

12 

0  50 

20 

1  6 

28 

a  35 

a  48 

13 

0  34 

21 

1  19 

29 

2  44 

a  31 

H 

0  19 

22 

1  3i 

30 

a. 53 

a  13 

15 

0  4 

23 

1  43 

1  5* 

16 

0  11 

Add. 

24 

1  54 

1  of 


Water  are  grren  for  Mean  Time  nt  Place;  if  Greenwich  or  Railway  Time  be  required, — for 
12  a.  I  m  Holthxad  add  18  m.    |      Kihgbtowh  subtract  1  m.  for  Dublin  Time. 


TIDE  TABLES  FOR  THE 


APRIL,  1871. 

2 

[  *  * 

BELFAST. 

LONDONDERRY. 

SUGO  BAT. 

g 

Moieniso. 

ArTHBNOOH. 

MoBflM. 

Afternook. 

MOJtMKO. 

A.., 

SIM. 

Height. 

Time. 

Height 

Time 

Height. 

Tine. 

tU'lrht 

Mm* 

Hcight- 

TJiTy. 

8, 

1    £ia  8 

7  3i 

7   s 

8      4 

7  11 

4  5 

5    ■• 

5    » 

<S     1 

3     4I  8      1 

*  3; 

*■ 

2   9  59 

831 

8    2 

a  14 

8   e 

5  4 

6    4 

6 

(5    8 

3 

8  i, 

3  "4 

,M. 

S  w  49 

9  16 

S,o 

9  35 

9  » 

6  3 

6  11 

6  41 

S   7     3 

3  44  9  11 

4    » 

Tit. 

411  40 

9  54 

9    5 

10  13 

9    7 

7 

7     « 

7  » 

7    9 

4  a 

10   10 

4  4= 

\V. 

5  morn. 
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9   JO 

10  51 

9  " 

7  4 

8    0 

8 
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5  sw 

Th. 

6   0  3' 
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10     1 
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84 
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P. 
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— 

— 

85 
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S. 
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0  31 
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#. 
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10  4 
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11    ( 
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13 

c 
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F. 

s. 

if 
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a  41 

»3 

4 
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>9 
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— 

0    4 
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(. 
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ao 
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3  48 

'3 

8 
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s. 

ai 
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7  39 
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7  45 
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'3 

7 

4  3 

33 

a  33 
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*  57 
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1  41 
a  15 
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8  33 
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iS   10 

8  i<5 
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5  »3 

'3 
12 

.5 
9 

5    ' 
S  4 

>4 

4    3 

a  33 

'°    5 

a  53 

10     3 

9  10 

18     1 

9  30 

17     9 

6    1 

1; 

5 

6  a 

>; 

4  53 

3  « 

10     j 

3  3i 

TO      0 

9  5° 

'7    5 

10  13 

17     1 

C  44 

11 

!> 

7 

it 

a  41 

6aS 

3  53 

9  10 

4  16 

9    9 

10  39 

.6     9 

16     6 

7  3j 

11 

■1 

8 

»7 

4  +3 

9    8 

5  « 
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"  43 

16    3 

— 

— 

83a 

it 

9 

* 

a8 

7  *7 

5  43 

9     7 

617 

9    8 

0  ao 

16    a 

0  55 

16     3 

9  4' 

to 

II 

IO   1 

»9 

8    5 

fi  57 

9    9 

7  34 

9  " 

1  38 

"5    5 

fsi 

<o  S3 
II   « 

Th 

JO 

8  54 

8    8 

io    a 

838 

»°    5 

2  31 

'7    3 

3     0 

ta 

1 



W. 

3> 

9  47 

9    6 

10    S 

9  33 

11     0 

3  »7 

18   a 

3  54 
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0  18 

11 

6 
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Moon's  Declination,  at  Noon, 

H.» 

0       , 

H.ll 

W 

• 

. 

MI. 

D.    H.    M. 

I 

7N.18 

9 

23  s.  29 

17 

S>H 

^ 

Full 4ir     o  Afternoon. 

a 

1     4a 

21     43 

18 

3 

ai 

;■-. 

Last  Quarter-  n     a  23  Afternooo. 

3 

43.10 

" 

18     44 

'9 

7 

8 

3 

*J.ew~  '  "  "  "   '9   'O  45  Morning. 

4 

9    55 

'4    5a 

20 

0 

j  ft 

t irst  Quarter    a;     i     a  Afuinoun. 

5 

15     >o 

»3 

to     a3 

31 

a 

26 

:9 

In  Perigee  -.580  Afternoon. 

6 
7 

19     27 

15 

5     33 

0    35 

33 

"3 

3 

3 

4° 

51 

11 

In  Apogee  -  -  ao     3     0  Afternoon. 

8 

23     46 

16 

4N.20 

24 

a 
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i 

3 
4 


NORTH  SHIELDS. 


Morning. 


B 

9 
o 

i 


9 
3|n 


H. 
O 

I 
I 

a 

3 
3 

4 

5 
6 

7 
8 


*3 
14 

57 
35 

*5 
58 


Height. 
7.     I. 


IO 
II 
12 

13 
14 

14 

3»  13 
22  12 

l8ll 

25IO 

46  IO 

IO 


O 
1^ 

2 

81  2 

3 
3 

4 
4 
315 


5 

4 

4 

4 
o 

3 

1 
6 
8 
8 

7 
1 

2 


5 
6 


6 
6 

7 
8 

9 
11 


40 

»7 

7 

4» 

ij 
48 

20 

53 
26 

5 
46 
38 
40 

53 

5 


10  10 

11  4 


il  o  32 


II 

12 
12 
12 

12 
12 
II 
II 
IO 
IO 

9 

9 
IO 


10 

3 

5 
6 

4 
o 

6 

2 

9 
3 

9 
10 

3 


"    5 


Afternoon. 


Time. 

H.   M. 

0  51 

1  36 

2  16 

3  55 

3  36 

4  21 

5  8 

5  57 

6  49 

7  50 

9    5 

10  27 

11  41 

0  13 

1  5 

1  48 

2  2; 

2  58 

3  3i 

4  4 

4  37 

5  9 

5  45 

6  25 

7  10 

8  7 

9  16 

10  31 

"  37 
o    6 

o  56 


Height. 
F.     I. 


O 
I 

2 

3 

4 
4 

3 

3 

2 

1 

o 
o 
o 

o 
I 
I 

2 

2 
2 
2 


10 
10 
10 

8 

2 

3 

1 

2 
2 

3 
1 


/ 
1 

/ 
1 

4 
6 

5 

2 


9 

4 


2 
1 
1 

o    II 

o    6 

9  " 
o    8 


o 
8 


ro 
10 
11     1 
11  101 


IfM 


8pring|   go.   gin. 


LEITH. 


Morning. 


Time. 
H.   M. 

II    44 

o    8 


o 
1 

2 
2 

3 

4 

5 
6 

7 


5i 
31 
14 
55 

38 
26 
16 

15 
20 


838 

10  o 

11  6 

11  59 
o 

1 

1 

2 

2 


21 

2 

39 

13 
46 

16 

47 
21 

o 

4» 
33 
35 

8  46 
10    0 

10  59 
ii  50 


3 
3 

4 

5 

5 
6 

7 


Height. 
F.      1. 

3  6 

4  1 


5 
6 

7 
7 

7 
6 

5 

4 


4 

5 
3 
6 

3 

7 
8 

6 

6 


3 
2  10 

2     9 


3 
3 
4 
4 
5 
5 
5 


3 

9 
1 

9 

3 
6 


5  4 
4  11 
4  5 
4  ° 
3  6 
2  11 
2     6 

2     6 

2  11 

3  8 

4  7 


Afternoon. 


Time. 

H.    M. 

0  30 

1  10 

1 5a 

a  34 
3  16 


4     1 

4  5i 

5  45 

6  46 

7  58 
9  21 

10  35 

11  33 


0  42 

1  21 

156 

2  30 

3  1 

3  3* 

4  3 

4  40 

5  2° 
^     7 

7  1 

8  10 

9  a5 

10  30 

11  *5 


Height. 

F.  1. 

4~8 

5  11 

6  11 

7  5 
7  5 

6  n 

6  2 

5 

3  11 
3 

2  3 

2  ii 

3  5 


4 
5 
5 
5 


5 

01 

5 
7 


5    ^ 


5 

4 

4 

3 

3 
2 

2 

2 
3 


8 

3 

9 

2 

8 
5 
8 
3 


gft.  2**. 


THURSO. 


Morning. 


Time. 
H.   M. 

5  46 

6  31 

7  5 

7  42 

8  22 

9  5 

9  5* 

10  42 

11  37 
o 
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2 

3 


5 
6 

6 

7 

7 
8 

8 

9 
9 


7 
11 

30 
58 

8 
o 

4i 

15 
46 
18 

49 

20 

53 


10  30 

11  12 


11 
o 
1 

2 

3 
5 
5 


58 
25 

a5 

37 

58 

1 

5* 


Height. 
F.      1. 


IO 
II 
12 

13 
14 
14 

13 

13 
II 

II 

IO 

9 
9 

9 

10 

11 
11 
12 
12 
12 

12 
11 
11 
10 
10 

9 
9 

9 

9 
10 

11 


2 
6 

9 
10 

5 
5 

11 

1 

11 

4 
4 
9 
7 

10 

6 

3 
u 

5 
7 
5 

j 

8 

2 

7 
o 

9 

5 

5 
9 
5 
4 


Afternoon. 


Time. 

H.    M. 

6  10 

6  49 

7  *3 

8  2 

8  43 

9  28 

10  17 

11  8 

0  37 

1  5o 

3  16 

4  35 


5 
6 

6 

7 
8 


35 
22 

59 
30 

2 

8  34 

9  5 

9  37 
10  11 

10  50 

11  34 


o 
2 

3 

4 

5 
6 


53 
o 

19 
3i 
27 
15 


Height. 
F.      1. 

IO    IO 

12      2 


13 
14 
14 
14 

13 
12 


4 
3 
5 
3 

7 


10  10120 
10 

9 
9 

10     1 
10  10 


o 
8 
8 


11 
12 
12 
12 
12 


7 
2 

6 

6 


11   11 

11     5 
10  10 

10    3 


9 
9 


7 
4 


9 
10 

10  1 01 


6 
o 


11   10 


at** 


D. 

II- 

12" 

13* 

O 

15* 
16. 

i7- 
18- 

19- 


22" 
23- 


24- 

*5- 
26* 

27* 

28- 

i* 

2- 

3* 

4* 

5* 
6* 

7' 
J 

9* 
io» 

ii« 

12' 


ft.    *7in. 


6*-  7 


Equation  of  Time  at  Noon. 


EC   8. 

1  V.D. 

M.  8. 

M.D. 

M.  8. 

M.D. 

JK.   B. 

3   1 

Add. 

9 

3  45 

Add. 

17 

3  5* 

Add. 

*5 

3  *3 

Add. 

3   » 

10 

3  48 

18 

3  5° 

26 

3  17 

3  15 

11 

3  5° 

19 

3  48 

27 

3  11 

3  « 

12 

3  5* 

20 

3  45 

28 

3  4 

3  *7 

13 

3  53 

21 

3  4* 

29 

*  57 

3  33 

H 

3  54 

22 

3  38 

30 

2  49 

3   37 

15 

3  54 

*3 

3  33 

■ 

31 

2  41 

3  4* 

16 

3  53 

H 

3  *9 

1 
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i 

11 

GREENOCK. 

LIVERPOOL 
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f 

11 

* 

k 

SfOEHIW 

Aftebhoom. 

MORNIKG. 

AFTEMrOOB. 

MOEJUMO. 

At 
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Time. 
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Time. 
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Tim.. 

H  Bight 

Thee. 
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^to 

M. 

j 

9&a6 
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8 

7 
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8  10 

8    23 
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8  47 
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3  45 

16    IC 

3 

Tu 

i 

10  17 

9  47 

9 

1 

IO     IO 
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9  I0 

»3     9 
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3  4. 

18     8 

4  ■ 

W. 

5 

11    p 

10  31 

9 

6 

IO    54 

9    9 

9  49 

*S    6 

10    9 
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4  34 

30     4 

4. 

Th 

4 

ii  17 

9 

II    40 

10  31 

36  10 

'o  S3 

»7    4 

5  ai 

31       8 

5  ■ 

F. 

j 
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0     3 

10    3 

11   16 

37     8 

11  38 

27  10 

6     1 

11 1 

fi  ! 

S. 

(5 

0  36 

10 

3 

0  50 

10    3 

— 

17  " 

6S* 

7 

ft. 

i 

2     3 

1  14 

3 

1  3? 

10    3 

0  24 

27     9 

0  47 

a?    J 

7  3« 

8 

M. 

8 

3     j 

a     0 

IO 

1 

a  33 

9  " 

i   10 

26  10 

1  33 

26    1 

834 

21        2 

8  . 

Tu 

9 

4     1 

a  47 

9 

8 

3  " 

9    5 

»  57 

a5    3 

3    23 

»4    i 

9  M 

19    7 

9: 

W. 

(0 

5     1 

3  38 

9 

3 

4     6 

8    ° 

348 

a3     4 

3    17 

22    6 

10    5 

16    0 

10  . 

Tli 

u 

6    3 

4  3<S 

8 

10 

5     9 

I    ? 

3  47 

31      8 

4  24 

ao  11 

11     a 

16    6 

ii  . 

F. 

13 

6     ,- 

J  44 

8 

s 

6    32 

8    4 

S    3 

ao    6 

5  4°~ 

30    4 

— 

0 

S. 

13 

7  4* 

7     J 

8 

.3 

7  38 

8    4 

6-30 

30    5 

7     8 

30    s 

0  43 

'5     9 

1  : 

ft. 

M 

I  - 

8  13 

8 

5 

8  43 

8    7 

7  4' 

ai    3 

8  11 

31      8 

3      3 

i<5     3 

a  , 

u, 

'.> 

9    10 

9    13 

8 

9 

9  37 

8  ic 

83/ 

32      3 

9     0 

33      Jj 

3     7 

17     3 

3  . 

Tu. 

if. 

9  5» 

10     I 

8 

IO    32 

9     ' 

9    32 

*3     3 

9  4i 

33      3 

3  58 

18     3 

4  ; 

W. 

■;■ 

to  34 

10  43 

9 

1 

II        I 

9    a 

9  59 

24     0 

10  17 

34      3 

4  44 

19      = 

5 

Tl,. 

.a 

u   17 

II    30 

9 

.j 

'i  39 

9    3 

to  35 

»4    5 

'°  53 

34     0 

5  »5 

19     6 

5  ■ 

R 

'9 

OK    I 

II 58 

9 

3 

— 

— 

11  10 

34    7 

11  28 

24     E 

6    3 

19     9 

6 

s. 

-° 

0  4J 

0  16 

9 

4 

0  33 

9    4 

11  45 

24   e 

— 

— 

°"35 

19     9 

6    ; 

* 

21 

1  34 

°  49 

9 

i 

1     6 

9     3 

0     1 

34   5 

0  17 

34    3 

7    2 

rg     5 

7  1 

Iff, 

2  2 

a  33 

1  22 

9 

1 

1  38 

9    a 

0  33 

34   0 

0  49 

33    9 

7  38 

18  11 

7  . 

Ti.. 

a3 

;>   V, 

1  M 

9 

1 

3  12 

9    c 

*    5 

33   4 

1  33 

23    II 

8  13 

18     4 

8  ; 

w. 

24 

4     3 

a  31 

8 

a  49 

8  ic 

1  40 

a    a 

1  59 

22       I 

8  5' 

'I     7 

9 

Tl,. 

^ 

4  53 

3     8 

8 

9 

3  3o 

8    8 

2  19 

21    7 

2   40 

31        3 

9  3i 

16  10 

9; 

F. 

2', 

5  41 

3  54 

8 

7 

4  19 

8    6 

3    5 

20   JO 

3  3' 

30    5 

10  16 

16     3 

10  . 

s. 

6  29 

4  4? 

8 

5 

5  18 

8    4 

4    0 

10        I 

4  33 

19   10 

11     7 

'5     6 

ii  ^ 

* 

38 

7  i? 

S  i° 

8 

3 

6  36 

8     3 

5    9 

19  II 

S5o 

2D       9 

_ 

— 

0 

M. 

■9 

8    5 

?     1 

8 

4 

7  34 

8     6 

639 

20    8 

7     4 

21     3 

0  43 

15  " 

1 

Tu. 

3o 

K     >i 

8    6 

8 

8 

8  35 

B  11 

7  34 

22     1 

8     3 

22    IO 

»  55 

17     0 

1 

W. 

3i 

9  « 

9    3 

9 

' 

9  3o 

9     3 

829 

23     8 

8  53 

a4    4 

»  57 

(8     6 

3 

Half  Mean  Spring  1 

4ft.    10in. 

13ft.   ota. 
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Moon's  Declination  at  Noon. 

D.     H. 

M. 

"* 

0        1 

■LD. 

0      * 

■LD. 

M.D 

0  Afternoon. 

7K.18 

9 

33  B.29 

I? 

ON.    3 

'  a5 

Last  Quarter  -  ii     a 

23  Afternoon. 

a 

I      4a 

10 

ai     43 

[8 

3        31 

2'. 

New 19  10 

45  Morning. 

3 

18     44 

•9 

7       8 

First  Quarter    27     1 

2  Afternoon. 

4 

9    55 

13 

'4     5a 

20    .. 

0     12 

3S 

5 

15     10 

13 

10     33 

21    . 

a     26 

*9 

In  Perigee  -  -     5     8 

0  Afternoon. 

0 

19     37 

14 

5     33 

22    2 

3     4° 

30 

In  Anoiree  -  -  ao     a 

0  Afternoon. 

7 

32       24 

*s 

0    35 

»fl    - 

3     5> 

3' 

8 

23       46 

16 

4K.30 

*4 

3     4«S 
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MAY,  1871. 

• 

!  WESTON-SUFER-MARE. 

HOLYHEAD. 

KINGSTOWN. 

■  a" 

0  0 

^5 

4 
• 

• 

j     Morstoo. 

Aftbrboo*. 

Morning. 

Afternoon. 

Morning 

• 

Afternoon. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

■.    M. 

F.      I. 

e.   m. 

F. 

1. 

H.     M. 

F.      I. 

H.    M. 

F. 

1. 

H.    M. 

F. 

1. 

H.    M. 

F.      1. 

D. 

i   3  2130     6 

3  53 

31 

11 

7  l8 

i3    7 

7  43 

14 

2 

8    7 

9 

6 

8  34 

9  10 

n»7 

a   4  *3 

33     3 

4  5°  34 

9 

8    6 

14    8 

8  27 

15 

3 

9    0 

10 

1 

9  24 

10    5 

I2»7 

3   J  M3^     1 

5  38,37 

3 

8  45 

i5    9 

9     4 

16 

2 

9  44 

10 

8 

10    4 

11     0 

i3*7 

46     238     3 

6  26 

39 

0 

9  25 

16    7 

9  47 

16  : 

[O 

10  23 

11 

3 

10  43 

11    5 

O 

5   <5  50 

39    6 

7  13 

39 

10 

10    7 

17    0 

10  28 

17 

2 

11     4 

11 

7 

11  26 

11     7 

15*7 

6    7  36 

40     0 

7  58 

39 

9 

10  48 

17    2 

11     9 

17 

0 

11  49 

11 

7 

— 

— 

i6*7 

8  2039    6 

8  42 

38 

9 

11  32 

16    9 

11  57 

16 

5 

0  12 

11 

6 

0  36 

11     4 

17-7 

9     4J37  10 

9  26 

36 

9 

0  23 

16 

0 

1     1 

11 

1 

1  26 

10  10 

18-7 

9  49l35    5 

10  11 

34 

1 

O   JO 

15     6 

1  19 

14 

11 

1  5* 

10 

6 

2  19 

10     2 

19*7 

a  10  3432    8 

i°  59 

3i 

5 

1  48 

14    5 

2  18 

13 

11 

2  48 

9 

11 

3   18 

9    7 

20  •  7 

1 11  29 

30    3 

— 

2    j2 

13     5 

3  3i 

13 

0 

3  5° 

9 

4 

4  28 

9     2 

;c 

1  0     4 

29    6 

0  41 

29 

0 

4  11 

12  10 

4  54 

12 

9 

5     8 

9 

0 

5  45 

8  11 

22*7 
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Add. 


Sub. 


17 
18 
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M.D 
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26 
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17 
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5  43 

34 

M*T High  Wdbrmgtnafbr  Han  Time  at  Flaeti  if  Greenwich  mH*Uir»jTiiiiebe  reqnii«V-fcr 
m mSfnmt !  m.         I  LoKncnQn. 
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TIDE  TABLES  FOR  THE 


JULY 

1871 

t 

5 

«  ^ 

HARWICH. 

HULL. 

SOKDERLAND. 

£ 

7- 

*£ 

M  OEM  50 

Apteb^oos. 

Mousing. 

Aftebxoox. 

Morning. 

AranKOOi 

Time. 

Height..!  Time. 

Height 

Time 

Height 

Time, 

H  eight 

Tine. 

Height. 

Time. 

an 

s. 

1 

IIB37 

10  36 

«I 

4/0  54 

It     6 

4  4 

ao    2 

5  «' 

10     6 

I   36 

.3     8 

a    , 

13 ' 

». 

2 

mora 

II    33 

II 

8 

11  50 

II      9 

53 

20    to 

6     I 

at     1 

a  35 

14       3 

5 

■4 

M. 

i 

0  31 

t  — 

0  j6 

II    10 

6  3 

21        3 

7     0 

ai     4 

3  a6 

14     6 

3  5' 

'4 

Tii 

4 

1  35 

O  40 

II 

1     8 

11    9 

7  a 

31       3 

7  53 

31     a 

4  18 

14     9 

4  4. 

4 

W. 

j 

a  34 

1  35 

II 

'  59 

11     6 

8   1 

21        I 

8  41 

30   10 

5     7 

.4     6 

5  3' 

'4 

Tli. 

6 

3  »9 

3   33 

II 

5 

a  47 

'i    3 

9 

IO       j 

9  -".< 

30     0 

5  56 

13  n 

6  31 

'3 

r. 

7 

4  19 

3  " 

II 

i 

3  35 

10  10 

9  5 

19       6 

19     1 

6  46 

>3     3 

7  " 

12  1 

s. 

8 

5    5 

3  58 

10 

8 

4    21 

10     6 

10  4 

18       7 

11     9 

18     a 

7  38 

13        7 

8    S 

IS 

* 

9 

5  49 

4  4fi 

IO 

4 

5  IO 

10     3 

tl  3 

'7    9 

_ 

_ 

B  39 

13      O 

856 

11 

M. 

10 

fi3' 

5  35 

IO 

c 

6     1 

9  " 

0 

'7       4 

0  37 

17     0 

9  33 

11     6 

9  Si 

n 

Tu. 

7  »4 

6  a£ 

9 

10 

7     1 

9  10 

1 

,6     J, 

'  34 

iti    < 

10  34 

ii     a 

1054 

11 

W. 

13 

7  57 

7  34 

9 

IO 

8    5 

9  10 

3 

16    .5 

3  30 

16    6 

11  33 

11     1 

11  5» 

n 

Th. 

"3 

84a 

8  37 

9 

9     8 

a  5( 

16     9 

3  19 

17    0 

— 

— 

O  31 

11 

R 

M 

9»8 

9  37 

10 

1 

to     4 

10    3 

3  5 

'7     3 

4  »4| 

17     6 

048 

11     6 

1  '4 

11 

s. 

>5 

10  16 

10  30 

10 

4 

10  53 

10    5 

445 

'7    9 

5  J' 

18    0 

1  40 

it   11 

a    4 

11 

*- 

ifi 

11     6 

11  14 

10 

7 

11  35 

10    8 

5  3 

18    3 

5  5' 

18    6 

3  36 

13       4 

1  47 

13 

M. 

17 

ti  56 

'i  5  J 

10 

9 

— 

6  1 

18     8 

63a 

18    10 

3     7 

13      8 

3  36 

13 

Tb. 

18 

cn47 

0  16 

IO 

0  34 

10  10 

<*5 

18  11 

7    '■-' 

19    1 

3  44 

■  a  11 

4    a 

13 

w. 

", 

1  36 

0  53 

10 

1   10 

10  11 

7  25 

19     2 

7  48 

19    if 

4  30 

13    3 

4  38 

'3 

Th. 

3  »4 

1  39 

10 

1  4* 

10  10 

8 

'9    5 

8    33 

19    6 

4  55 

13     4 

5  'I 

'3 

ft 

3  11 

a    3 

10 

10 

a  at 

10  10 

8  35 

19     6 

8  S<$ 

'9    5 

5  »9 

13     3 

5  48 

'3 

S. 

3a 

3  57 

3  40 

10 

9 

3     0 

ro    9 

9  1 

'9    3 

9  38 

■9    a 

6    8 

13     ' 

630 

<3 

ft 

»3 

4  43 

3  ai 

10 

8 

3  4° 

10    8 

95 

.9    e 

10  19 

.8    9 

653 

1a   10 

7  15 

13 

M. 

34 

5  3' 

4     » 

10 

7 

4  33 

10    6 

10  4 

18     6 

11  10 

.8    4 

7  39 

la     7 

8    4 

13 

Tu. 

35 

6    3D 

4  4fi 

10 

5 

5  » 

10    4 

"  3J 

.8     1 

.  — 

831 

13      3 

9    a 

11 

\Y. 

36 

7  12 

5  39 

10 

3 

6     6 

10    3 

0  1 

■7    9 

0  44 

17     7 

9  3° 

11   11 

10    3 

II 

Th. 

*7 

8    9 

fi  38 

10 

a 

7  18 

10    3 

1   1 

'7     6 

<  48 

'7    5 

10  39 

11     9 

11  11 

I! 

F. 

at 

9    9 

7  53 

10 

4 

8  28 

t°    5 

a  15 

'7     7 

a  50 

17   11 

11  44 

13       I 

— 

S. 

3g 

10  13 

9    5 

10 

' 

9  41 

10    9 

3  a 

18     ■-. 

4     1 

18  11 

0  18 

13      4 

051 

i: 

i 

30 

11  16 

10  15 

11 

1046 

11     3 

4  3 

'9    5 

5    4 

19  10 

1  a5 

13       I 

1  fl 

13 

it 

3 1  morn. 

11  16 

11 

5 

11  44 

11     7 

5  3 

30    3 

6    0 

30    7 

3  38 

1.1     8 

3  5< 

'4 

IUlfSl«i'iSprin*r) 

gft,  gta. 

I0n.  gin. 

70.   gin. 

PA<i*m  o/Me 

AW 

Moon's  Declination  at  Noon. 

D.   H. 

M. 

H.D. 

M.I, 

Kb 

•ii. 

>> 

Full a     i 

36  Afternoon. 

1 

a  8.42 

9 

IN.41 

17 

33N.33 

« 

9* 

Last  Quarter  -91 

9  Afternoon. 

3   s 

3     54 

10 

6     36 

18 

33         3 

16 

4 

27  Afternoon. 

3 

3     aa 

1 1 

11      10 

19 

19      30 

:7 

8 

First  Quarter -35     j  51  Morning. 

4 

I        13 

11 

'5     ^ 

30 

l6         O 

2S 

1 

Full 31     9 

16  Afternoon. 

5 

7    45 

13 

18     43 

ai 

"     43 

39 

3 

_. 

6 

3     a4 

'4 

31        34 

aa 

6     5» 

H 

,i 

In  Perigee  -  -    1     3 

0  Afternoon. 

7 

3     3a 

15 

33     10 

a3 

1     34 

.i' 

1 

Id  Apogee  -  -  14     3 

0  Morning. 

8 

3     a5 

10 

»3    55 

>4 

3B-54 

In  Perigee  -  -  29     8 

0  Afternoon. 
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Hi 

l_ 

1 

■•Ml 

BRITISH  AND  IRISH  POUTS. 


JULY,  1871. 

1 

NORTH  SHIELDS. 

LEITH. 

TUCRSO. 

Ij 

i 

MuEXlND. 

Annum 

Moitsiso. 

Afternoon. 

Monxnto. 

Afternoon. 

Time.  1  Height. 

Time. 

Hafihi 

Time. 

Uwsiit. 

Time 

Height. 

Time. 

He 

«ht. 

HtfeU. 

R.    M. 

W.     J. 

D. 

i 

1  44 

'-     5 

a   10 

IS      J 

038 

*5    4 

1     5 

'5    5 

7     » 

13 

7 

7  a5 

13      0 

'3-4 

a 

3  .-;; 

13     0 

3     a 

13      3 

I  33 

16    1 

*  59 

"5     5 

7  49 

'3 

5 

8  13 

'3     7 

O 

! 

3  »6 

'3    5 

3  5» 

'3    7 

3    3j 

.6    j 

3  JO 

16     9 

8  37 

13 

8 

9     3 

'3     7 

'5'4 

4 

4   >9 

r3      7 

4  45 

13     5 

3   15 

16    8 

3  4° 

16     0 

9  »9 

'3 

5 

9  54 

"3    3 

,6'4 

i 

5   '° 

13     a 

5  35 

13    11 

4      4 

16    3 

4  »9 

16     0 

10  19 

'3 

0 

i=  43 

12    8 

'7'4 

( 

6     0 

11    9 

6  34 

13      6 

4  54 

'5    9 

3    >« 

'5     6 

11  10 

ia 

4 

11  36 

11  11 

.8-4 

I 

6  49 

13      3 

7  *4 

II    11 

i  44 

15     a 

6  io 

14     9 

— 

0     2 

11    ; 

19-4 

7  4° 

1 1     ; 

8     7 

II      % 

6  3*5 

14    4 

7     a 

14     0 

0  38 

11 

9 

0  54 

10  10 

20-4 

9 

8  35 

10  10 

9    4 

10     6 

7  39 

13     8 

7  58 

13     4 

1  21 

10 

7 

1  49 

10    3 

<r 

I 

9  33 

10     4 

10    4 

to     3 

827 

13     1 

3  57 

12    10 

3  18 

10 

0 

2  49 

9  10 

ai-4 

i 

10  36 

lo       1 

11     (S 

10     1 

9  30 

13      9 

10     1 

[2        B 

3   a4 

9 

8 

3  58 

9    6 

*3'4 

i 

"  35 

IO       2 

— 

— 

10  a9 

13      8 

10  59 

12         9 

4  38 

9 

6 

4  59 

9     6 

H'4 

9 

0     5 

,0     .5 

0  35 

10     4 

ii   28 

13    11 

<i  55 

13         O 

5  3o 

9 

6 

5  57 

9    8 

«;4 

l 

1     1 

JO    5 

I    30 

10    6 

_ 

O    20  13        3 

6    33 

9 

11 

6  44 

10    a 

5 

1  49 

10    8 

3    10 

IO   10 

0  43 

'3    5 

I       #3        8 

7    3 

10 

fj 

7  "' 

10  10 

»7'4 

■> 

a  30 

11     a 

3   49 

11    4 

1   *5 

14    0 

1  46  <4    3 

7  38 

11 

a 

7  56 

11     6 

.8-4 

l 

3      8 

11     6 

3  37 

;i     9 

a    6 

1+    <5 

2   3314     8 

8  14 

11 

8 

8  3' 

II    10 

• 

\ 

3   45 

11  11 

4    a 

a  43 

14  10 

3     0115     0 

848 

11 

11 

9    5 

11  11 

o-8 

1 

4  20 

13      I 

4  39 

13        I 

3   i? 

15     0 

3  34  '5     0 

9  33 

ia 

0 

9  41 

13      0 

1-8 

i 

4  57 

13       ) 

5  '5 

13       0 

3  5= 

'5    0 

4    9*5    0 

9  59 

13 

0 

10  18 

13      0 

2-8 

\ 

.5  33 

11      O 

5  5" 

13      O 

4  =7 

'5    ° 

4  46 

14      II 

10  37 

" 

11 

i°57 

II      0 

3'8 

i 

6    13 

11       c 

<S  33 

II    11 

5     * 

.4.1 

5  "8 

14   10 

11  19 

11 

8 

11  42 

11     0 

4-8 

i 

6  54 

II    10 

7  i« 

11     8 

5  5° 

H    9 

6  13 

14       t 

— 

°    5 

>*     4 

5-8 

1 

7  4' 

11     6 

8    8 

11    3 

6  37 

'4     3 

7     3 

14        I 

0  39 

■■ 

3 

0  55 

11     0 

6.8 

8   36 

11     0 

9    8 

7  3' 

13   11 

8     i 

'3     8 

I    22 

11 

10 

'  53 

ID      8 

J 

s 

9  4> 

10    9 

10    9 

8  35 

'3     ' 

9    8 

13     6 

*  a5 

t 

3     ° 

10    5 

8-8 

7 

10  51 

10     9 

11  34 

9  44 

■3     ' 

'io  17 

'3      7 

3  4' 

10 

4 

4    16 

10    4 

»•« 

i 

'*  57 

— 

10  50 

'3    9 

,"  35 

14     0 

4  5' 

10 

5 

5  *7 

10    7 

108 

J 

0  3a 

»    4 

I      4 

n     7 

11  58 

'4     3 

— 

— 

5  59 

1 

i] 

6  30 

»     5 

11-8 

*  35 

IT    IO 

a     3 

13       3 

0  29 

14    8 

058 

>5     • 

6  5<5 

11 

u 

7    2> 

«    5 

n-8 

I 

a   30 

13      7 

a  57 

13    11 

1   27 

■5    : 

j>53 

16    0 

7   4; 

,. 

11 

3     8 

<3     4 

O 

ESSf^*} 

gft.    gin. 

gft.    gin. 

gft.   7ln. 

Equation  of  Time  at  Noon. 

_        1. 

V.I 

M.        0. 

M.I.. 

Jf      8 

v.,.. 

M.     B. 

3   a5 

Sub 

s 

4  5° 

sub. 

17 

5  48 

Sub. 

"5 

6  14 

Sub. 

3   3« 

(1 

4  59 

l8 

5  53 

36 

6  14 

3  49 

I 

5    7 

'9 

•Is8 

»7 

6  14 

4     0 

1 

5  '5 

ao 

6     a 

38 

6   14 

4  " 

' 

5  a3 

ai 

6     6 

29 

6  11 

4  « 

'- 

5  30 

aa 

6     9 

3° 

6  10 

4  3' 

'. 

5  3<5 

«3 

6   11 

3' 

6  a 

4  40 

1' 

5  43 

=4 

6   13 

«  of  Hlg3a  Water  an  fjra  tor  Mean  Time  at  PUoe ;  if  Greenwich  or  Railway  Time  be  required,— far 
Howtw irnwrtr"f-  I  I'm «** I*  »■  I  Tbubm *  U  n- 


TIDE  TABLES  FOB  THE 


JULY,  1871- 

i 

si 

*  h 

GREENOCK. 

LIVERPOOL. 

PEMBROKE. 

a 

*5  B 

a 

II 

II 

£ 

a 

H£ 

MORKINO 

!  Afternoon. 

MOEKISO. 

Aftewooh. 

MoHlfUCQ 

AntmooB. 

H    II 

*a 

Height. 

Time. 

H.-klit. 

Tuna. 

Height. 

Tims, 

Height. 

Time.  1  Height 

Tine.   BacU 

s. 

1 

11*27 

10  sy 

9 

6 

10  55 

•J      7 

9  45 

a5      4 

10   1 

a5 

9 

4   2620 

2 

"*  ?«£   ) 

*• 

a 

morn 

11  34 

9 

s 

11  53 

9    9 

1038 

a6      1 

11 

=6 

.1 

J    282, 

o|  5  j6j»i 

M, 

3 

0  33. 

— 

0  19 

9    IC 

11  3a 

36     6 

11   5936 

(5 

(5  2321 

6,1  6  jou 

Tu 

4 

*  35 

9 

10 

1  13 

9   |« 

— 

— 

,6 

; 

7  •!" 

j    7  39l'l 

W. 

5 

a  34 

1  38 

9 

10 

3     a 

9    9 

0  4s 

16     3 

1    1 

a5 

8    3" 

u 

B2,30 

Th 

6 

3  39 

a  36 

9 

9 

a  49 

9    7 

1  37 

a5    5 

a    034 

1 1 

8  5 

so 

a 

9  M'J 

9  J9> 

F. 

7 

4  >9 

3   13 

9 

5 

3  36 

9    4 

a  33 

24    4 

3  4633 

9 

9  37 '9 

1 

S. 

s 

5    5 

3  59 

9 

a 

4  a3 

9     1 

3  10 

33     a 

3  34  « 

7 

,0  2,  ,8 

1  |w  4«q 

* 

9 

5  4S 

4  4* 

8 

5  10 

a  c 

3  58 

33     0 

4  2431 

5 

"  3h 

o;il  24;i6 

M. 

10 

a  si 

5  35 

8 

7 

fi     a 

8     t 

4  5' 

30  11 

5  a 

ao 

7 

■1  47  ■« 

1 

0  ,,i,r 

Tu. 

11 

7  >4 

63' 

8 

4 

7     1 

»    3 

5  54 

30    4 

6  3820 

.1 

0 14'ij 

10 

W. 

12 

£  57 

7  3i 

8 

3 

8     3 

8    3 

7     e 

10    4 

7  3330 

( 

■  '4'5 

7 

1  si'i 

Th. 

13 

8  4a 

8  36 

8 

4 

9     * 

8    5 

8    4 

30    9 

8  33  31 

c 

2  27  ij 

JO 

2  J916 

P. 

1+ 

9  a8 

9  34 

8 

6 

10     0 

8    7 

8  5S 

3.       4 

9  3 

31 

i 

3  «9l6 

J 

3  «!•*■ 

S. 

■5 

10  16 

10  34 

8 

3 

104°" 

8    E 

9  44 

10 

» 

I 

4  *3J'7 

a 

4  4/17 

*. 

16 

11     6 

11     7 

8 

9 

11  39 

8   10 

10  24 

13      8 

10  4. 

33 

11 

S  '°!"7 

1 1 i  5  33 

18 

M, 

17 

n  j6 

11  30 

8 

11 

— 

— 

11     5 

33        3 

33 

5 

5  S5\'l 

m  6  ij 

18 

Tu 

is 

oa47 

0  10 

9 

0 

0  30 

9     ' 

11  4a 

»3     8 

12     033 

6  33  18 

n    631 

>9 

W. 

*9 

1  36 

0  49 

9 

1 

1     8 

9    a 

— 

— 

0  1934 

7    9, '9 

3]  7  =1 

'9 

n, 

ao 

3  34 

I    3/ 

9 

3 

1  44 

9    3 

0  37 

34     2 

0  5424 

3 

7  44 '9 

4:i  8     1 

'9 

F. 

ai 

3   11 

a      1 

9 

4 

3   19 

9    4 

34     3 

1   3 

34 

j 

8  2019 

41.  8  4e 

19 

S. 

-- 

3  57 

a  38 

9 

4 

3  j8 

9    4 

1   4& 

34     0 

a 

"3 

10 

9    Jij 

a    9  2c 

•1 

* 

H 

4  43 

3   r7 

9 

3 

3  37 

9    3 

a  ic 

33     7 

a  4 

3,3 

4 

9  39U 

9:10    c 

18 

M. 

*4 

5  3i 

4    ° 

9 

3 

4  a4 

2     * 

3   11 

33     1 

3  3 

aa 

9 

IO   22!l8 

3  io  4j 

Tu 

a' 

6  30 

4  48 

9 

5  14 

8  11 

4     c 

22    4 

4  a 

33 

0 

>'     7>7 

6  11  J. 

17 

W. 

3( 

7  1a 

5  4i 

8 

10 

6    13 

8     9 

4  58 

31      8 

5  3 

21 

7 

"  «■« 

11 '   — 

— 

Tii. 

a7 

8     9 

fi  45 

8 

8 

7  19 

8     7 

6  I] 

21     6 

64 

ai 

9 

0  2816 

10,.  I       10  1 

F. 

38 

9    9 

7  54 

8 

8 

8  33 

8  to 

7  34 

8 

23 

6 

1  41'1? 

ol  2   15I17 
0     3  41I18 

s. 

39 

IO     13 

9  10 

9 

0 

9  45 

9     1 

8  3. 

33     1 

9 

33 

9 

3    4"» 

•• 

30 

II     16 

10  17 

9 

3 

.048 

9    4 

9  37 

34     4 

10 

*4 

1 1 

4  16  «9 

3:1  4  5°:'9 

M. 

3' 

more. 

n   17 

9 

'■ 

"  45 

y    7 

to  3a 

a5    5 

>°  S 

>a5 

LO 

5    2l|20 

»  5  3°j"' 

lIilTMcMi  Spring  "j 

4ft.    1Qtn. 

13*  Oin- 

10"- 6" 

Phases  of  the 

Moon. 

Moon'a  Declination  at  Noon. 

D.     H. 

X. 

M.D. 

0       i 

M.D. 

0 

..... 

'       M.D. 

e       1 

Full 2      I 

36  Afternoon. 

1 

3  8.43 

9 

IK 

41 

.7 

231 

33  '  35 

9*->; 
■4  ii 

Last  Quarter-     9      1 

9  Afternoon. 

a 

3     54 

6 

36 

■8 

23 

3!  26 

£m ,7    s 

37  Afternoon. 

3     = 

3        33 

1 ) 

1 

10 

'9 

*9 

30    27 

18  1; 

First  Quarter    25      ? 

51  Morning. 

4    = 

JI 

5 

15 

ao 

l6 

0    28 

11  9 

Full 31     9 

16  Afternoon. 

5 

7    45 

13 

8 

43 

21 

11 

43    39  a3    J 

6 

1     34 

'4 

34 

;i 

6" 

Ji  ^30 

•:: 

In  Fcrigec  -  -     1     3 

0  Afternoon. 

7 

8     33 

1 ; 

'3 

^3 

1 

34I31 

In  Apogee  -  -  14     | 

0  Morning. 

8 

3     35 

16 

'3 

& 

=4 

3& 

54  ' 

In  Perigee  -  -  29     8 

0  Afternoon. 

The  tinif.  or  tiigb  Water  ■«  giTen  for  Mean  Time  it  PI ■«  ;  if  Greenwich  orRlihmj 
IHniHi  add  IB  n.  I  LrrMwoor.  attd  II  n. 
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JULY,  1871. 


WESTON-SUPEBrMARB. 


MoKxuro. 


B.    1 

5 

6  937 

7  *37 

7  59,37 

8  45!37 

9  29*36 

10  n'34 
10  4913a 


Height. 
F.    1. 

35    9 


2 
11 
11 

4 

41 

7 
9 


11  31 


o 

1 
2 

4 
5 


3i 


5029 
5228 


59 
5 
3 


;5  51 
^  37 


7 
7 

8 

9 
9 


10  13 


29 
29 

30 


3* 

33 

16I33 

5434 

a7 
1 

37 


1 

9\ 
1 

10 

11 

1 
1 

9 

5 

34    9 

34  11 

34    9 


34 


10  5033 


11 

o 

1 
2 

3 

4 
6 


35 
1 

5 
16 

38 

57 
2 


31 
31 
30 
31 
32 

34 
36 


1 

1 

10 

4 

9 
1 

4 

4 
2 


Aftonook. 


Time. 

H.    X. 

5 

6 

7 
8 

9 

9 

10  30 

11  9 


393^5    6  8  39 


38 

34|38 
22 

7 
51 


11 
o 
1 

2 

3 
4 
5 

6 
6 

7 
8 

8 

9 
9 


55 
22 

21 

a5 

33 

35 
28 

14 

57 

35 
11 


*9 
55 


10  31 

11  11 


o 

1 
2 

4 

5 
6 


3» 
39 
56 
20 

3i 
3» 


Height. 
F.    I. 


37 

o 

37     8 
36  1 

35    <* 

33    9 
3*    o 


01 


30     3 
29     7 

28  1 

28  1 

29 

30 
3i 

3*     8 

33  5 
34 

34  8 


5 
4 


4434 


11 
34  11 
34    5 

33     7 
32     61 


3i 
30 
3i 
33 

35 
36 


o 
10 

7 
4 

4 
10 


Mean  Spring  >     1  oft.    yin. 


HOLYHEAD. 


MoBxnva. 


Time. 

H.     M. 


9  3* 
IO  22 
TI     II 


2 
O 
I 

2 

3 

3 

5 
6 

7 
7 


o 

26 
18 
10 

2 

59 
3 

3 

2 

55 


8  40 


9 
9 


*9 
57 


Height. 

F.  1. 

5  7 

6  1 
6  4 

6  3 

5  11 

5  7 


10  33 

11  5 
11  40 


1 

2 

3 

4 

5 
6 

7 


39 

24 
11 


3 

6 


18 
24 

3i 

8  33 

9  V 


5 
4 

3 
3 


o 
3 

8 
1 


9 
9 


Aftibnooh. 


2 
2 

2  II 

3  3 

3  7 

4  o 

4  4 

4  7 

4  9 

4  10 

4  9' 

4  6 

4  3 

3  10 

3  6 

3  6 

3  10 

4  41 

5  o 
5  8 


Time. 


9  57 

10  47 

11  35 

0  52 

1  44 
a  35 

3  30 

4  30 

5  34 

6  33 

7  29 

8  19 

9  © 


Height. 

F.      I. 


9 
10 

10 

11 

11 

o 

1 


38 
16 

48 

22 

58 
18 


1  47 

2  36 

3  34 

4  4i 

5  5i 
658 

8  3 

9  1 
9  5* 


5 

6 
6 
6 

5 
4 
3  11 


10 

3 
4 


4 

7 


3 
2 

2 

2 

3 
3 
3 

4 
4 

4 
4 
4 
4 
4 

4 
4 
3 
3 
3 
4 
4 

5 
5 


11 

9 
10 

1 

5 
101 

2 
6 
8 

10 
10 
10 


8 

5 
1 

8 

6 

8 

o 

8 

4 
11 


gft.    Qin. 


KINGSTOWN. 


MoKNIHa. 


Time. 

H.     M. 

9  38 

10  30 

11  20 

0  38 

1  3° 

2  18 

3  9 


4 

4 

5 
6 


57 
54 
5o 

7  49 

8  46 

9  31 

10  19 

10  $6 

11  30 

0  25 

1  2 
1  41 


2 

3 

4 

5 
6 


24 

10 

2 

4 
8 


7  10 

8  22 

9  3o 
10  25 


Height. 
F.      I. 

10     8 


11 
11 


o 
2 


IO    II: 


IO 
IO 

9 

9 

9 

8 

9 
9 
9 
9 

9 

10 

10 


7 

3 
10 

6 

1 

11 

o 

4 
6 

9 
o 

3: 


10  3 

10  3 

io  1 

IO  o 

9  10 


9 
9 
9 
9 


/ 
4 
4 

7 


9  ^ 

10     4 
10     9 


Aftxbvoox. 


Time. 
H.    If. 

10    5 

10  55 

11  46 

o 
1 
1 
2 

3 


4 

5 
6 

7 
8 

9 
9 


12 

3 
53 
44 
34 

29 
26 
22 
20 
18 

13 
59 


10  37 

11  13 


11 
o 
o 

I 

2 


48 

7 

43 
21 

2 


46 

35 
33 
36 
38 

7  4<5 

8  57 


3 

4 

5 
6 


10 


10  jo 


Height. 
F.      1. 

IO    IO 


J 
2 


II 
11 
II      O 

IO    IO 

10     5 


10 
9 


o 
8 


9 

9 

8  11 

9 

9  3 
9  5 
9  7 


9 
10 

10 

10 

10 

IO 
IO 


II 

2 

3 

3 

3 
2 

o 


9  J1 
9    9 


9 
9 
9 

9 

10 


6 

4 
5 
9 


10     6 
10  11 


si 

C5J 


D. 

i3'4 

O 

15*4 
i6»4 

17*4 
18*4 

19-4 

20.4 

<L 
22.4 

23*4 
24-4 

*5'4 
26*4 

27-4 
28-4 

o-8 
i-8 

2-8 

3-8 
4-8 

5-8 

6-8 

J 
8-8 

9-8 

108 

ii-8 

12-8 
O 


5ft-  6 


in. 


Equation  of  Time  at  Noon. 


ML      8. 

M.D. 

X.   8. 

M.D. 

M.  8. 

M.D. 

Jft«   0*  • 

3   26 

Sub. 

9 

4  5° 

Sub. 

17 

5  48 

Sub. 

*5 

6  14 

Sub. 

3  38 

10 

4  59 

l8 

5  53 

26 

6  14 

3   49 

11 

5  7 

19 

5  58 

*7 

6  14 

4  0 

12 

5  i5 

20 

6  2 

28 

6  14 

4  11 

13 

5  23 

21 

6  6 

29 

6  12 

4  ai 

14 

5   3o 

22 

6  9 

30 

0  10 

4  3i 

15 

5  36 

33 

6  11 

3i 

6  8 

4  40 

16 

5  43 

*4 

6  13 

8  oHtigh  Water 

l+UTMMrMMMM  add 


giren  for  Mean  Time  at  Place?  if  Greenwich  or  Railway  Time  be  required,— for 
m.      I     Holyhead  add  18  m.     |    KnrGBiowir  wbtracilm.  tor  Dublin  Time, 


TIDE  TABLES  FOB  THE 


JULY,  1871. 

1 

.= 

*_5 

BELFAST. 

LONDONDERRY. 

SLIGO  BAT. 

I 

Mo  EN  ISO. 

ATTKItHOOK. 

M.OUKIKG. 

Afternoon. 

MoBKIKO. 

Arru 

Time. 

Height. 

Time. 

Height 

Tim,. 

Heib-liL 

Time. 

Height 

Tim.. 

Hewlit. 

Tins. 

s. 

1 

11..37 

9   15 

9 

* 

943 

9    < 

6  a 

7     6 

6  54 

7  s 

3  4a 

10    9 

4     8 

ft. 

t 

morn. 

10     8 

9 

7 

IO  34 

9    8 

7  3 

7    9 

7  47 

7  10 

4  34 

11     3 

J     » 

M. 

.3 

0  33 

10  59 

9 

a 

11   35 

9    8 

8  1 

7  'J 

8  37 

7  " 

5»8 

11     6 

j  ii 

Tu 

4 

1  35 

n  49 

9 

7 

— 

— 

9 

7  10 

9  M 

7    8 

619 

11    4 

6  43 

W. 

5 

a  34 

0  14 

9 

6 

0  39 

9    5 

9  4 

7     6 

10    9 

7    3 

7    8 

11     0 

7  3" 

Th. 

1 

%   -9 

1     5 

9 

4 

1  30 

9    3 

10  3" 

7     ' 

105* 

S  ir 

7  5« 

10    4 

8    30 

P. 

7 

+  19 

1  57 

9 

2 

a  35 

9    0 

11  2 

(5    8 

"  55 

«    5 

8  45 

9    9 

9  "1 

8. 

8 

5     5 

3  53 

8 

10 

3   18 

8    a 

— 

— 

0  37 

6    a 

9  39 

9     » 

10    8 

*. 

9 

5  49 

3  44 

8 

7 

4  11 

8    6 

6    0 

1  34 

5  "> 

1038 

8  10 

11    8 

M. 

10 

6  31 

4  39 

8 

4 

5     7 

&    3 

a     : 

5    9 

a  41 

5    9 

■1  39 

8     6 

— 

Tb 

11 

7  *4 

5  36 

8 

2 

6    4 

8     1 

3   i_ 

5  i" 

3  41 

5  >■ 

0    9 

8     6 

0  3e 

W. 

12 

7  57 

<S  33 

8 

0 

7    5 

8    0 

4     ' 

6    0 

4  33 

6    1 

1     7 

8    5 

■  38 

Th. 

*3 

84a 

7  3« 

8 

0 

8     3 

B     1 

4  5* 

6    a 

j  10 

«    3 

3    8 

8     7 

3  36 

F. 

'4 

9  »a 

8  a8 

8 

■ 

8  5a 

8    3 

5  4' 

6     3 

6    3 

«    4 

3    0 

8  10 

3  33 

s. 

15 

10  jfj 

9  14 

8 

4 

9  35 

8    5 

6  34 

«    5 

6  45 

«    7 

3  43 

9    3 

4  a 

* 

i(5 

11     6 

9  55 

8 

i 

10  1.] 

8     7 

7     * 

6     8 

7  »7 

«    9 

4  »i 

9     S 

4  41 

M. 

r7 

11  JO 

10  34 

8 

8 

10  5a 

8    8 

7  4E 

6  10 

8    6 

IS  11 

J     ■ 

i    30 

To. 

i,S 

oa47 

11    9 

8 

9 

11  36 

8    91 

8  33 

7     ° 

8  39 

7    = 

i  39 

10    3 

5  i7 

U\ 

*9 

1  3ft 

11  44 

8 

9 

13      O 

8   iq 

8  $t 

7     0 

9  ia 

7    ° 

6  ,4 

10    4 

631 

Th. 

2D 

a  34 

-~ 

0  19 

8  ic 

92B 

fj  11 

9  45 

6   1  1 

649 

10     3 

7    « 

1'. 

3  u 

0  38 

8 

0  57 

8  11 

6  10 

6  10 

7  »J 

10     1 

?,  « 

S. 

12 

3  57 

1  18 

8 

, , 

1  41 

8  11 

10  4a 

6    9 

»i    3 

6  a 

8    5 

9  10 

8"i 

*- 

»3 

4  43 

a    4 

8 

1 1 

1    :-, 

8  11 

11  37 

6J 

11  56 

J  s 

8  47 

9     7 

9  " 

St 

24 

5  3' 

a  5^ 

8 

10 

3  19 

8    s 

\  — 

0  38 

«    3 

9  4' 

9     3 

10  11 

To, 

6  30 

3  46 

8 

9 

4  15 

8    8 

1     1 

r,    1 

1  39 

6     j 

10  43 

9     1 

ti  it 

\Y. 

L<: 

7   13 

4  4.i 

8 

; 

5  i7 

8     7 

3  16 

6    0 

a  53 

6    1 

11  49 

9     0 

— 

Th. 

8    9 

5  49 

8 

6 

6  ai 

8     6 

3  »7 

6     3 

3  5<S 

«    5 

0  aa 

9     0 

0  5S 

V. 

2H 

9    9 

S55 

8 

6 

7  33 

B     ! 

4  a5 

6     7 

4  53 

«    9 

1  a9 

9     a 

a    4 

s. 

:> 

8    6 

8 

9 

8  38 

8  11 

5  " 

fin 

5  49 

7     1 

a  38 

9     7 

3    9 

ft 

P 

11   16 

9    8 

9 

1 

9  3<5 

9    3 

S17 

7     3 

(,  4r- 

7    J 

a  y 

10     3 

4    a 

M. 

|1 

"""'"■ 

.0    3 

9 

3 

10  aS 

9    * 

7  15 

7     6 

7  4* 

7     8 

4  39 

10  ii 

4i« 

Half  M«n  Spring  I 

4«.  9in. 

3ft.  10In. 

5"-   7" 

P4a«*  o/iAe 

JtW 

Maon'i  Decimation  at  Noon. 

•a.    B. 

u. 

K.D. 

* 

11.11 

0     '  Ik". 

■   '!-*  • 

Full a     i 

36  Afternoon. 

I      3 

19.4:1 

9 

IN. 41 

■7 

»3*.33   35 

Last  Quarter     9     1 

9  Afternoon. 

a    a 

3     54 

10 

6    3« 

18 

33       3    a6    1 

New  -  -   -  -  17     .■; 

17  Afternoon. 

3      3 

3       31 

11 

11     10 

■9 

'9     3°    27    ' 

First  Quarter  35     5 

51  Morning. 

4    a 

I       13 

13 

'3     I5 

30 

16         c    28    1 

Full 31     9 

16  Afternoon. 

5    1 

1    45 

13 

■8     43 

31 

II      43I39    a 

6     1 

1     24 

14 

31     34 

33 

0    ji  ho  1 

In  Perigeo    -13 

0  Afternoon. 

7 

3     3^ 

»5 

33     10 

33 

1     34 131    a 

In  Apogee    -  14     a 

0  Morning. 

8 

ai 

l6 

a3    55 

34 

3  a-  54J 

In  Perigee     -19     8 

0  Afternoon. 

Tht  tiiiw*  of  Ufgf.  Water  w*  given  for  Mod  Time  it  Place,  if  Dublin  or  RtvuVay  Time  be  nqu 
Bnr  UT  Mifrot.  1  m.  I  LOIMMTOIUT  add  4  ia,  J  Bum  Bat  e-U 


BBITISII  AND  IBISH  POSTS. 


JULY,  18/1. 

OAIWAV. 

QDEENSTOWN. 

WATEHFOED. 

!I 

KounHO.      11    A  ■   i 1 .  B  N< > m. 

MORNIHO. 

Amuioox. 

Mokkiko. 

Afmbhook. 

r-.  ,'l(,-iVljt.  ,   Tim.?. 

Height 

Time. 

Height. 

Time, 

Height 

Time. 

Height. 

Tina. 

Height 

jr.     ,. 

T+      * 

3     »8 

'4     J 

3  19 

11    3 

3  49 

11     6 

3   3"5 

ia    0 

4    8 

13      3 

>3-t 

Jl'+      » 

1  4-    »* 

14    11 

4  >8 

11    9 

4  45 

11   10 

4  99 

•a    S 

5    7 

ia     6|    0 

4T5     » 

5     '3 

'S     » 

;>    If 

13      D 

5  3S 

5  33 

ia     7 

6     0 

13     £ 

'5-4 

19 

'5      ' 

6      4 

14  11 

6     6 

11     11 

63 

11    10 

6  26 

13      8 

6  5' 

13 

lli-4 

1 

,4    9 

<S   54 

«4     5 

<*55 

II      9 

7  >S 

i[     6 

7  16 

ia     6 

7  4° 

12     4lt7-4 

[I 

14     1 

7    43 

*3      9 

7  43 

"     3 

8    t 

8    3 

12    a 

8  »5 

12     o't8-4 

9 

'3        4; 

8    34 

x  3    jo 

8  38 

JO  10 

8  jc 

io     6 

8  46 

11    9 

p   2 

II   619-4 

>9 

13       4J 

9    24 

9  ia 

10    3 

9  34 

9  »7 

»    3 

9  48 

"  °h 

10     0,22-4 

i<> 

"    ' 

10    17 

11      4 

9  5' 

9    9 

10    j. 

9     6 

10  13 

10    9 

10  40 

1? 

11        3 

11     18 

11      0 

10  45 

9    4 

11   if 

9     3 

11     8 

10     3 

11  36 

;o 

11    0 



— 

"   47 

9    a 

— 

— 

— 

0  3 

9   K 

I13'4 

:S 

n     0 

0    50 

1  1       1 

0  17 

9    » 

0  45 

9     a 

0  31 

9   10 

1    j 

9  1 

ia4  "4 

10 

II        3 

1     47 

"      4 

1  »3 

9    3 

1  5C 

9     4 

1  3a 

a    4 

IO 

53-4 

'■* 

tl     6j 

a    37 

11      9 

3  aj 

9    ° 

3  ja 

9     7 

a  35 

10     3 

3    5 

10  . 

Bi-4 

'■- 

11     0 

3     ai 

13         3 

3  i? 

9    9 

3  3S 

3  3» 

10    7 

3  57 

10    s 

^■4 

)i 

"     j| 

4         * 

13       8 

4     * 

10    a 

4  >3 

to     4 

4  »' 

"  '1 

4  4+ 

11 

,8-4 

■  i 

4    39 

13       I 

4  44 

10    6 

5    3 

10     7 

5     7 

5  a6 

"     . 

• 

i< 

13     3 

5     14 

«3     5 

5  **i 

10    9 

5  4 

IO    ID 

5  44 

11     4 

6    a 

11 

o-8 

!.) 

>3      6, 

5    5* 

13     7 

6     0 

10  11 

6  jS 

6   31 

11     6 

6  39 

11 

i-8 

13     7 11   «5    »8 

13     7 

6  34 

11     0 

6  54 

6  57 

11     8 

7  '5 

11     ! 

1-8 

Ifi 

13      7  l,     7        r 

13     6 

7  la 

10  11 

7  3 

IO    IJ 

7  33 

.1     9 

7  5a 

"    J 

3'8 

1713     4l    7    49 

»3     3 

7  5' 

10    JO 

8  ic 

10    9 

8  11 

u     9 

8  39 

11    5 

4'8 

"13      i\\   8    3. 

13     9 

8  30 

10     8 

8  5' 

10     6 

8  48 

.1     8 

9     811     ( 

5-8 

o.a     6     9    =»< 
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V. 

1  j 

S   1- 

7  41  9    5    8  191  9 

' 

"     8'., 

7 

11  3« 

— ■ 

8. 

12 

9     ° 

8  55:  9    7    9  *8j  9 
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10 

10  1 

519 

.* 

10  3918  i' 

7  " 

13        3 

7  3: 

W. 
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8  58'o    3'   9  37 «° 

6 

3   1 

?I7 

3  58 '8     3 

O    13 

U     IO 

o45 

M. 

18 

11     0 

10  13  10    9  10  43,11 

0 

4  3 

.  iS 

,0 

5     V»    s 

1    33 

13       8 

1  5< 

1'., 

15 

11  54 

ti     3,  >'  37,n 

6 

5  » 

3i9 

m 

5  53*o    5 

a  a. 

13      ° 

»4S 

w. 

J° 

nnrn. 

w 

—       0     1  11 

8 

6  1 

Sao 

» 

6  4321      1 

3  is 

14     a 

3  U 

Th 

3" 

°  +5 

0  34 

■■  v44!" 

10 

7 

321 

1 

7  »3>i     6 

3  5< 

14     9 

4  i< 

H«l( Mean Spring "1         eft.   Qln. 
Bum.       J        "       if 

|Q(l.    5ln. 

-ft.  2ta. 

Phaset  of  the  Moon. 

Moon't  Declination  at  Noon. 

D.     0.   M. 

».D. 

a 

- 

«.». 

0     / 

■.a 

•    "     / 

«.!> 

Last  Quarter      8     4  23  Morning 

1 

99. 

9 

"7M3 

17 

3^.4! 

a  5 

New  -     -     -  16     7     a  Morning 

ft 

5 

4 

10 

30    49 

18 

1     58 

i'i 

First  Quarter  23    1 1   35  Morning 

i 

0 

*5 

11 

aa    51 

'9 

a      40 

S 

Full    -    >     -  30     6  31  Morning 

4 

5 

4 

12 

23     53 

20 

as.  49 



s 

ON. 

1 

13 

»3     49 

-1 

8     «5 

=9 

In  Apogee    -  10     7     0  Afternoon. 

6 

5 

8 

'4 

33     37 

13      31 

.i= 

In  Perigee    -  36  1 1     0  Morning 

7 

9 

54 

y 

20     18 

23 

7     47 

.;■ 

8 

4 

11 

if- 

16     59 

»4 

11     i5 

The  tirow  of  Hi«h  Water  are  giron  for  lieu  Time  at  Placet  if  Greenwich  or  Bailwaj  Tnaa  to  iwpB 
Hiu  add  1  m.  I  BtUDIttUB  mM  I  a. 


BRITISH  AND  IRISH  PORTS. 


61 


AUGUST,  1871. 


Equation  of  Time  at  Noon. 

K.   f. 

*D. 

X.  8. 

M.D. 

X.  s. 

M.D. 

M.  8. 

2  S 

Sub. 

9 

5  18 

Sab. 

*7 

3  5<* 

Sub. 

*j 

2   I 

6    i 

10 

5  1° 
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in     0 
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Phases  of  the  Moon. 

Moon's  Declination  at  Aiwu. 
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AUGUST,  1871. 


Equation  of  Time  at  Noon. 


">-- 1 

X.D. 

X.  8. 

X.D. 
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X.D. 
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6  5  1  Sab. 
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5  18 
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17 
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*j 
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6  i 
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TIDE  TABLES  FOB  THE 


SEPTEMBER, 

1871. 
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|1 
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a 
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Moon's  Declination  at  Noon. 
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Vein  Spring 


Equation  of  Time  at  Noon. 
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i  39 

H 

4  M 

22 

7  *3 

30 

9  5<5 

*  59 

15 

4  45 

*3 

7  34 

a  20 

16 

5  ^ 

*4 

7  54 

Add. 


Gf  of  High  Water  are  given  for  Mean  Time  at  Place ;  if  Greenwich  or  Railway  Time  be  required,— for 
ftOTWl  mMtmii  n  m  |        Bmammiubtract  *m.  \        XflivixnQm. 


** 


68 
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SEPTEMBER,  1871- 
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SEPTEMBER,  1871. 
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0  1 

ia 

3  4* 

20 

6  31 

28 

9  16 

19 

13 

4    3 

21 

6  52 

29 

9  3<* 

39 

H 

4  ^4 

22 

7  *3 

30 

9  56 

59 

15 

4  45 

»3 

7  34 

1   20 

16 

5    6 

• 

H 

7  54 

rHigh  Water  are  gtren  for  Mean  Time  at  Place ;  if  Greenwich  orRailway  Time  be  required,— for 
•NCft  I  LMJTMaddlS  m.  I  Tsufeto  c4d\4m% 


70 

TIDE  TABLES  FOB  THE 

SEPTEMBER,  1871. 

n 

O 

'5  ? 

GREENOCK. 

LIVERPOOL. 

PEMBBOKE 

a 

1 

*l 

Momma. 

Aftebhoos. 

MOBNOIO. 

Afterhoow. 

HoKHnra. 

Am 

ffO» 

nciKiu 

Timo. 

BtdgM 

Time. 

Bright. 

1W 

Height 

TtaB. 

Hdght. 

TW. 

F.     1 

p. 

1 

ni'r 

1     4 

10    0 

I  34 

10     0 

■  '5 

26    10 

0  34 

3D~      j 

7  34 

21       8 

7  +2 

s. 

a 

a   18 

1  4a 

9  " 

1  59 

9  *' 

0  5a 

26     ? 

1   10 

2fi    3 

8    0 

21     3 

8  18 

& 

3 

3      i 

a  id 

i>  ,0 

a  33 

9    8 

1  27 

a5    9 

1  43 

»5    a 

835 

jo     4 

8  53 

It 

4 

3  4-6 

a  5° 

9    « 

3     6 

9     4 

2    0 

»4     7 

a  17 

>3   10 

9    8 

19     3 

9  :-t 

Ti. 

5 

4  31 

3  »» 

9    a 

3  39 

9     ° 

»  33 

23     j 

a  49 

33      4 

9  39 

17   10 

9  55 

w. 

6 

5  »« 

3  57 

8    9 

4    17 

8    7 

3     8 

ai     7 

3  39 

20     S 

10   14 

i<5   4 

1034 

Tli 

7 

6     3 

4  3? 

8    4 

5    r 

8     a 

3  53 

19  11 

4  a3 

19    a 

10  57 

14  11 

11  34 

V. 

8 

6  ,52 

5  :s 

7  » 

«  "i 

7     S 

4  58 

18    8 

5  38 

18      A 

11  58 

14    0 

— 

B. 

9 

7  4» 

6  ;f 

7    8 

?  4° 

7    S 

6  25 

18    4 

7    ID 

18  J 

0  37 

13  10 

1  >5 

ft 

10 

a  33 

8   32 

7  10 

8  59 

8     1 

7.  •>' 

19     1 

8  a7 

'9    S 

H    5 

3  51 

K. 

11 

9  33 

9  3» 

8    3 

9  58 

8    5 

8  57 

20     6 

9    31 

ai     H 

3  37 

'5     9 

3  55 

Ttr 

13 

10  13 

10    21 

8    8 

10  43 

8  ic 

a  4' 

22     a 

10      2 

33     c 

4  aoi7     4 

444 

W. 

IJ 

11     1 

IE      4 

9    0 

11   25 

9    a 

10  11 

»3    9 

10  39 

34    5 

5    718  .0 

5  3J 

Tli 

'4 

11  45 

11  44 

9    5 

— 

— 

'°  57 

35    0 

II     14 

35     « 

5  493o     3 

6    6 

F. 

y 

o*37 

0     a 

9    7 

0  ao 

9    S 

11  3a 

36    a 

11   $a 

26     7 

6   33|3I       3 

6  41 

8. 

rt 

1  a5 

0  39 

9  « 

058 

10     c 

— 

— 

0    9 

16  n 

"5  59 

21     9 

7  J? 

£ 

17 

a  13 

1    16 

10     a 

*  35 

10     1 

0  27 

a5    0 

0  45 

27     0 

7  33 

21   10 

7  54 

M. 

18 

3     4 

*  53 

10    0 

J     4 

36  10 

I    32 

36     £ 

B  ia 

21     6 

831 

Tu. 

'9 

3  58 

a  30 

9  » 

2  49 

9    S 

1  40 

26     1 

1  59 

a5    5 

8  5> 

30     8 

9  » 

W. 

ac 

4  54 

3     8 

9     7 

3  39 

9    5 

2  19 

24    9 

a  40 

33  11 

9  3i 

■9     3 

953 

Ill 

ai 

5  53 

3  53 

9    a 

4  ao 

9    ° 

3     4 

23     1 

3  31 

32        I 

10  17 

17    9 

10  44 

K. 

13 

6  54 

4  Jo 

8    9 

5  M 

8    6 

4     4 

21     3 

4  4* 

so    C 

n  13 

16     1 

ii  49 

S. 

33 

7  54 

6     6 

8    4 

6  53 

8    * 

5  28:2o     a 

6  22 

ao    3 

— 

— 

034 

ft 

34 

8  iji 

7  4a 

8    3 

8  27 

8    5 

7  55 

31      J 

i     2y 

15    9 

2  18 

M. 

a5 

9  45 

9    6 

8     8 

9  4° 

8  11 

83a 

22     i 

9    3 

33     0 

3     1 

17     1 

3  j6 

Tu. 

»fi 

1036 

10    8 

9     * 

10  31 

9    3 

9  a3 

a3     9, 

9  49 

24      ( 

4    7 

18    9 

4  33 

W. 

a? 

11  a4 

">  55 

9     5 

11   19 

9     7 

10  10 

a5     » 

10  32 

»5     8 

4  58 

ao     1 

5  " 

Th. 

38 

mora 

11  40 

9    8 

11  59 

9  10 

to  52 

ati     1 

11  11 

36     t 
26    1 

5  44 

31      0 

«    3 

P. 

ao 

— 

— , 

0  18 

9  u 

11  a9 

,6     ; 

11  47 

6  21 

31       J 

6  $9 

s. 

3= 

0  55 

0  36 

9  JI 

0  54 

9  n 

°    5 

36    9 

6  55 

31      7 

7  « 

ii.-.irii.-n.  -:.i.v :■!■•(         a 
E»nge.          5          H 

ft.     j 

0ia. 

gjjnl    Qta. 

10ft.   gin. 

Phases  of  the  M 

Moon's  Declin 

alion  at  Noon. 

D.  H,   M. 

K.B. 

0       , 

M.D. 

0             1 

KJK 

°        '   II**  1 

Last  Quarter-     6  10  10 

Afternoon. 

1 

is.  53 

9 

34  »■  8 

'7 

7  s.  4 ,  3.5    1 

Afternoon. 

3*'*S 

a3     17 

18 

13       34 

36   1 

First  Quarter-  ai     5   13 

Afternoon. 

3 

8     26 

1  1 

31        18 

19 

'7      5 

37 

Full a3     5  44 

Afti'nioon. 

4 

13       0 

13 

18        15 

30    49 

28 



5 

16    58 

13 

H       15 

11 

33     17 

"9 

6 

14 

9    30 

34    17 

3° 

In  Apogee  -  -     7     1     0 

Afternoon. 

7 

22      31 

15 

4     10 

33 

33     43 

In  Perigee-  -  ao     7     0 

Afternoon. 

8 

33     53 

16 

18.37 

34 

31      40 

er  are  given  for  Hun  Time  at  Placei  if  Greenwich  or  Bulimy  Time  be  no,mi 


BRITISH  AND  IRISH  PORTS. 


71. 


Equation  of  Time  at  Noon. 


L     ft. 

>  2 

>  21 

>  40 
[       O 

c  19 

<  39 

'  59 

1  20 


Add. 


9 
10 

IX 
12 

II 


2 

3 
3 
3 

4 
4 
4 
5 


a. 

40 

I 
ai 
4a 

3 

34 

45 
6 


Add. 


ILDu 

17 
l8 

*9 
ao 

ai 

22 

*3 
*4 


5 

5 
6 

6 

6 

7 
7 


8. 

»7 
48 

10 
3i 

5» 
13 
34 
54 


Add. 


MJ>. 

»5 

36 

27 
38 

38 


8  15 

8  36 

8  56 

9  16 

9  3<S 

9  5<S 


Add. 


J 


fHfekWtavm 


gfvtn  Ibr  Mam  Time  at  Place;  if  Greenwich  or  Bail  way  Time  be  required,— for 
d.  I     Holtuad  *dd  is  xn.    I     Kivmoir*  tufttrvet  lm*twIfcMtoa,ttia** 


72 

TIDE  TABLES  FOB  THE 

SEPTEMBER,  1871. 

|   i 

.•  £ 

BELFAST. 

LONDONDEBHY. 

SUGO  BAT. 

0 

5  3 

I 

MoRNLNQ. 

Aftekkooh. 

HoBNINO. 

\l  111I.-.I....V 

HOKXIMO. 

Attbi 

Tilllr. 

Height, 

Time. 

anight 

Tin*. 

aright. 

Tim* 

Height. 

TinuL 

Height- 

Time. 

F. 

Jim  83 

J*  57 

9    8 

— 

— 

9    9 

7  10 

9   3« 

7 

9 

6  a, 

II 

6 

6  46 

S. 

a    2    18 

0  16 

9    » 

0  36 

9     7 

9  43 

7    7 

9  59 

7 

t 

7    5 

" 

1 

7  »3 

*■ 

3    3     a 

0  55 

9    5 

I    13 

9    4 

0  13 

7     3 

10  33 

7 

0 

7  39 

IO 

6 

7  5<S 

M. 

4   3  46 

1  3a 

9     * 

I   Jn 

9    0 

0  Ji 

6    9 

II    10 

6 

6 

8  h 

9 

10 

8  31 

Tu. 

5   4  3' 

a   11 

8    9 

a  31 

8     7 

1  33 

6    3 

11  J9 

5 

ID 

8  50 

9 

1 

9  13 

W. 

8  s  ,6 

2  52 

8    4 

3   15 

8     a 

— 

— 

0  39 

S 

e 

9  39 

B 

5 

10    6 

'I'll. 

7  6    3 

3  40 

7  " 

4  10 

7     9 

1     1 

5    4 

1  39 

S 

.: 

10  40 

7 

10 

11  15 

P. 

8  fi  jj 

4  43 

7    7 

5  ao 

7     6 

a  IB 

3     1 

•  57 

5 

:- 

11  53 

7 

7 

— 

s. 

9   1  4^ 

5  59 

7    5 

6  41 

7    5 

3  37 

5    i 

4  14 

5 

; 

0  33 

7 

: 

1  16 

*• 

0  8  31 

7  »3 

7    « 

7  57 

7     8 

4  48 

5     8 

5  i« 

S 

IC 

1  5< 

7 

10 

a  30 

M. 

1    9  33 

8  a7 

Z  " 

8  J. 

8    9 

5  4i 

6    0 

6    1 

6 

3 

»  5S 

8 

6 

3  ai 

T.i. 

a  10   13 

9  11 

8    5 

9  S» 

8     8 

6  aa 

6    6 

6  43 

6 

9 

3  41 

9 

3 

3  59 

w. 

311      1 

9  5i 

8  11 

10  10 

9     ' 

7     J 

1     0 

7   33 

7 

3 

4  IJ 

10 

a 

4  3* 

Th.1 

411  49 

10  37 

9    3 

10  43 

I    I 

7  41 

7    5 

7  5) 

7 

S 

4  54 

to 

10 

5  » 

F. 

.5    °H3  7 

10  59 

»    7. 

11  16 

8  13 

7  1° 

8  aj 

7 

11 

5»S 

" 

4 

5  4" 

S. 

6    1  a5 

11  33 

9    8 

.■5. 

9    9 

8  45 

8     0 

9    ' 

7 

11 

6    3 

7 

6  ai 

* 

7   »  J3 

— 

0,0 

9    S 

9  18 

7  11 

9  3< 

7 

10 

64c 

II 

fi 

*  59 

M. 

8  3     4 

0  30 

9    9 

049 

9    8 

9  54 

7    8 

10   r 

7 

<5 

7  «. 

a 

Z33 

Tu. 

9  3  .58 

1     9 

9    7 

1  3a 

9    <• 

10  33 

7     3 

">  .54 

7 

a 

7  Si 

- 

8  i(S 

«'. 

0  4  54 

1  5*5 

9    4 

9     ' 

11    31 

6    9 

'■  5. 

6 

4 

8  4c 

9 

9 

9    8 

Th. 

'   5  53 

a  47 

8  10 

3  17 

8     7 



0  35 

6 

0 

9  4* 

9 

0 

10  19 

F. 

»    ft  54 

3  5i 

8    5 

4  ao 

8    3 

■     15 

5  io 

a 

S 

8 

II      c 

8 

6 

M  44 

S. 

3   7  54 

5  " 

8    a 

o3« 

8     1 

3    4E 

5    8 

3  3. 

5 

11 

— 

0  30 

*■ 

4   8  5 

6  44 

8    0 

7»7 

8     a 

4  1. 

IS    3 

4  4i 

6 

4 

1  i- 

S 

6 

1  59 

M. 

5   9  4. 

8    3 

8    5 

8  33 

8     8 

5  ■! 

«    7 

5  4< 

6 

10 

»  S. 

9 

a 

3     4 

Ta 

Sto  j( 

8  57 

8  11 

9  "9 

9    > 

6    I 

7    0 

«3 

7 

3 

3  > 

10 

a 

3  47 

W. 

;n  »■! 

9  4> 

9    * 

9    6 

«S. 

7    5 

7  ■ 

7 

7 

4 

10 

9 

4a8 

Tii. 

18  morn 

10  93 

9    , 

10  40 

9    8 

7  3< 

2    9 

1  5 

7 

11 

4  4' 

11 

$ 

5    8 

K. 

19    O    K 

<°  53 

9   « 

.1  13 

9    8 

8  ic 

8    0 

8  3 

3 

5  » 

1 

5  43 

s. 

30  0  55  11  aS 

9    8  11  46 

9     7 

a  4 

7  " 

8  5 

7 

9 

5  Si 

II 

6 

6  16 

HiIfMcanHprlnO           gft.    Qu,. 

3"-  10"- 

5n.  -rta. 

Phases  of  the  Moon. 

Moon'*  Declination  at  Noon, 

D.     II.  M. 

HA 

¥.». 

■ 

f 

Vd. 

0 

t 

■LA 

Last  Quarter-  t6  10  10  Afternoon. 

I 

1  B-53 

9 

»4» 

8 

'7 

7» 

4 

l.S     1 

3N.3J 

10 

>3 

*7 

18 

a 

>4 

26    1 

First  Quarter-  ai     5   12  Afternoon. 

3 

8     36 

11 

18 

'9 

7 

5 

37 

4 

3       0 

i> 

8 

*5 

20 

0 

49 

a8 

■ 

S 

6    38 

13 

4 

»5 

21 

4 

J" 

39 

In  Apogee  -  -     7     1     0  Afternoon. 

6    1 

0     10 

H 

9 

30 

21 

* 

i7 

30 

In  Perigee  -  -  ao     J     0  Afternoon. 

7 

a     31 

J  5 

4 

afl 

>3 

4S 

8 

3     53 

[6 

IS. 

a7 

«4 

■t 

4° 
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OBiruro. 


JflW^bt. 

-If. 

1. 

T5 

4 

V14 

ix 

14 

3 

113 

5 

H* 

* 

ill 

X 

)IO 

a 

1    9 

8 

»3 

441 
4» 
33 

49 
24 


9 
10 

6 
3 

25-2 
26*2 

11 

0 

27*2 

11 

9 

28*2 

12 

3 

• 

12 

8 

0*7 

12 

11 

1*7 

12 

11 

2*7 

12 

8 

3*7 

12 
11 

3 
6 

4'7 
,T7 

10 

8 

J 

10 

0 

7'7 

8-7 

10 

2 

9*7 

11 

0 

io*7 

11 

8 

n*7 

12 

3 

I2'7 

12 

7 

O 

12 
12 

9 
8 

*4#7 
*j*7 

gft.   2in. 


Equation  of  Time  at  Noon. 


X.     8. 

X.D. 

X.     8. 

• 

X.D. 

M.      0. 

M.D. 

M.      8. 

O      2 

Add. 

9 

2   40 

Add. 

17 

5  »7 

Add. 

*5 

8  iS 

O   21 

10 

3     1 

18 

5  48 

26 

8  36 

O  40 

II 

3    31 

*9 

6  10 

*7 

856 

I      O 

12 

3  4* 

20 

6  31 

28 

9  16 

I    19 

13 

4    3 

21 

6  52 

29 

9  36 

1  39 

*4 

4  H 

22 

7  *3 

30 

9  5<5 

1  S9 

15 

4  45 

»3 

7  34 

%  20 

16 

5    <* 

*4 

7  54 

Add. 
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MOMTINQ.      I    AjTCBHOOH, 


Momma.      Ansuioox. 


Movmra.       Arr* 


'Mi!' 


0  56  4 

1  5°  4  43 
»  47 


%  5 
7  49 
9  ° 
*°  35 

°  39 


8  J 
7  5 
1J 


l»    6  3 


"5  4  45 
5  '5 


4  6  43 

1    7 


4 
4  47 

.5   a.: 

4  6  30 
«  6  S« 


S  4q 
9  '3 
9  5« 


J  44 '< 

6  241 
7 

7  4" 

8  11 

9  .1 


_    3  3fi 
8  4  39 


8  3' 

91  9  •: 


s  4 

6  30 

7  57 


'3 


^    '  53 
J    3  47 

7  4  34 

6  £4 

7  53 

„    »     ' 

8  9  49 

)  28 

[    * 
<  39 


a  Spring)       qrt.   gin. 


7"'  9" 


6"-  *» 


Phatet  of  the  Moon. 


Moon'*  Declination  at  Noon. 


LftHt  Quarter  -     6 


5  32  Afternoon. 

6  19  Morning. 

1  54  Afternoon. 
8  14  Morning. 


In  Apogee  •         5     <j     o  Morning. 
In  Perigee-  -  17     4     o  Morning. 


IIN.37 

<„ 

,1.1 

»9 

^ 

32 

S 

a.? 

47 

a* 

26 

9.1 

■57 

33 

ax 
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5 

a 

H 
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DOVER. 


i 

a 

3 

4 
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6 

7 

8 

9 

o 

i 

a 
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4 

5 
t6 


'3 
4 


5 

.6 


9 
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IfoKinxo. 


Time. 
H.  K. 

o  19 

O 

I 

a 
a 

3 

4 


55 
a9 

3 
38 

7 

<*  43 

I5* 

8  50 

9  33 

10  14 

">  53 

11  33 


Height. 
F.      I. 

9  o 

8  7 

7  » 

7  o 

5  " 

4  8 

3     7 

3     ° 

3  *4 

4  7 


i?   o  38 
8l  1 

a 

^  3 

n 


*3 
10 

1 
58 

8 
38 

55 

8  50 

9  33 
10  15 

8|io  53 


^5 
6 

7 


11  31 
o  a3 


7 
8 


4 
6 


9    4 
9  10 


9 

9 
8 

6 
5 


9 
a 

a 

9 

4 


Time.  Height 


4    5 
4    8 

£    9 
0  10 

7     9 


8 
8 


4 
7 


8_7 
8    1 


H. 

37 
ia 

46 

ai 

40 
39 

aa 

8  27 

9  ia 

9  54 

10  33 

11  13 


H. 
O 
I 
I 

a 

a 

3 
4 


5 
7 


r. 
8 


11 
o 
1 

1 
a 

3 
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16 

1 

46 

35 
28 

4  3i 

5  5* 

7  '9 

8  25 
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6 
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11 
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6 

5 
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3 
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MOBAIXG. 
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3 
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6 
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8 


9 

9 
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8 
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6 


o 
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11 

11 

7 
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11 

6 
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6 


4    9 
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5 
6 
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8 

8 

8 

8 
8 

7 


4 
a 


8 


4 
10 


*lf  Mean  Spring  >        Qft.   ^in. 


Tune. 

H.   X. 
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a 

3 
3 

4 
4 
5 

6 
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o 
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a 

35 

9 

47 

37 

5o 

8  aa 

9  47 

10  46 

11  28 
o  33 


o 

1 
a 

a 
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4 
5 

6 

8  16 

9  4* 

4lIQ  43 
11  a7 
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o  24 


59 
35 
14 
5* 
35 

21 

39 


16 
16 

'5 
15 

13 
12 

ia 
ia 
ia 

13 
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a 

8 

o 

a 

4 

7 

1 

3 
11 

11 
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14  IO 
16 


o 

I 
a 


59 

33 

4 


16 
16 
16 
16 
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'4 
'3 

13 
13 
13 
14 
'5 

16 

16 
16 

15 


1 

8 
11 
10 

6 
10 
11 
11 

1 
a 

10 
8 

4 


2 

1 

10 


H. 
2 

a 

3 

3 

4 

5 
6 


17 

47 
18 

5* 

*7 
10 

11 


7  35 
9    8 

10  20 

11  9 


11 
o 
o 

1 
1 


46 

5 
41 

17 
54 

a  33 
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3 

4 

5 

7 

9 
10 

11 
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O 
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2 


58 

50 

57 
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2 

*5 

7 
46 
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4a 
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19 


F. 

6 


4 

3 

3 
2 
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2 

3 

4 

5 
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6 

6 
6 
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6 
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3 

3 

3 

4 

5 

5 

5 
6 
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6 
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Mo&NlXO. 


I. 

3 
II 

4 

7 

9 
o 


Time. 

H.  x 

3  29 

4  » 

4  33 

5  5 

5  40 

6  17 


Height. 
F.    I. 


5 

8 

5 

10 
n 

3 

5 

5 
6 

o 
6 

3 
01 

7 
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1 

a 
o 

5    7 
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8 

9 
11 

o 
1 

1 

a 

3 

3 

4 

5 

5 
6 

8 

9 
11 

o 

1 
1 

2 

3 
3 


8 

21 
49 

36 
*7 
55 

28 

5 

43 

22 

5 

53 
5» 

8 
40 
10 

37 
*9 

55 

30 
1 


21 
ao 
ao 

l9 
18 

*7 
16 

*5 
16 

17 

18 

J9 

ao 

ai 
21 
ai 
ai 
20 

19 
18 

^7 
17 
i7 

J9 
20 

ao 

20 
20 


Aftxhxoon. 


*5 


3420 


o 

9 
3 

8 

*• 

6 


11 
1 

o 

9 
10 

8 

3 

7 

7 

3 

7 

4 
o 

1 

2 

10 

5 
2 

7 

8 
8 

4 


Time. 
H.    M. 


3 

4 

4 

5 

5 
6 


46 

17 

49 
21 

57 
40 


Height. 
F.     L 

20    1 1 

ao 


7  4» 

9    4 

10  3a 

11  47 
o 
o 
I 
a 


2 

3 

4 

4 

5 
6 

7 


56 

37 
11 

45 
24 


20 

J9 
18 

17 
16 

15 
16 

17 
18 

'9 
20 

21 

ai 
ai 


D. 

m6.7 
617-7 
018-7 
a  19-7 
0)20*7 

a 

22*7 


O 
2 


II 


4 
3 


*3#7 
6)24.7 

a5-7 
26-7 

27-7 

28  «7 


4*1 
44>i 

28J20 

20J18 

2617 


8  54 
10  26 

44 
12 

59 
36 


11 

o 
o 

1 
2 

2 

3 
3 


16 

17 
18 

18 

19 
20 


1220 


45 
18 

49 


20 
20 
20 


7 

5 
o 

o 

8 


11 
6 

5 
11 

10 

5 
8 

8 
6 


1 1 

1*2 
2*2 
3-2 

4-a 

5-» 

J 
7.2 

8-2 

9#a 

10.2 

II-2 
I2'2 
13-2 

O 
l6'2 

17*2 


jQft.    4in. 


Equation  of  Time  at  Noon. 


K.  8. 

1U>. 

x.  a. 

X.D. 

X.  8. 

X.D. 

X.  s. 

IO  15 

Add. 

9 

12  38 

Add. 

17 

14  31 

Add. 

»5 

15  48 

10  34 

10 

1*  54 

l8 

14  43 

26 

15  54 

10  S3 

11 

13    9 

x9 

14  54 

37 

16  0 

IX  II 

ia 

13  »4 

ao 

15  5 

28 

16  5 

xi  29 

13 

13  39 

21 

15  i5 

29 

16  10 

11  47 

14 

13  53 

22 

15  a4 

30 

16   13 

ia  4 

15 

14  6 

*3 

15  33 

31 

16  16 

ia  ai 

16 

14  19 

*4 

15  4o 

Add. 
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HABWICH. 
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a 

IJ 
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TbM. 
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*5< 

14    1 

K. 

a 

a  «4 

1   48 

11     6 

a    4 

II 

' 

8  31 
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0 
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9 
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& 
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— 
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8 
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9 

0 
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9 
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14   10 
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9 

11 

3   1+ 
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11 
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9  55 
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10 

7 
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Th 

la 

jo  27 
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11 

2 
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*3 
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11 

8 
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1 
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O    47 
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1 

7  a? 
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Tu 

'7 
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II 

1 
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W. 

18 

3  47 
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II 

6 

8  48 
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Mfc 

15 
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»  53 
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II 

a 

9  34 
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9  58 
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0   2; 

13     6 

^  54 
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F. 

5  49 

3  40 

10     9 
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IO 

5 
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7  54 
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S. 

21 
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9 

1 
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— 

— 
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ft 

2; 
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9 

S 
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9  55 
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K 

2J 
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7  34 
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9 
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a  33 
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H 
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10 

5 
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0  34 
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10 

0 
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4  36 
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11     a 
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11 

4 

4  56 
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5  15 

i  50 

'3     4 

a   10 
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F. 

37 

«  34 

11  18 

11     6 
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n 

7 

5  34 

ao     3 

5  53 

ao    8 

a  39 

'3    10 

948 

14  ■ 

S. 

38 

zinirn. 

"  SS 

11     8 

— 

6    13 

ao     9 
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ao  10 

3    5 

"4    3 

3  aa 

■4  4 

*- 

35 

O   18 

0  11 

ti     8 

0  a8 

11 

e 

6  47 

iO   11 

7     5 

ao  10 

3  39 

"4    5 

3  5<* 

.4  i 

M. 

JO 

1    8 

046 

11     7 

1     3 

11 

5 

7  33 

20     8 

7  38 

10      i 

4  « 

'4    4 
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'4  ! 

Tu 

S" 

1  49 

1  19 

11    4 

1  34 

11 

3 

7  5a 

ao    a 

8    8 

19  11 

4  4» 

13  11 

+  58 

■3  i 

B»lf  Mem  Sprfn*  l       gfi.    gin. 

10n.    gtn. 

jn.  2'n. 

Fhatttofthe  Moon. 

Hfoon't  Declination  at  Noon. 

H.D. 

.       - 

K.D. 

« 

«.». 

.        , 

K.O. 

•     » 

1:     il.     SI. 

1 

iiN.37 

9 

19  N.41 

17   3 

os.    8 

15 

5»-»i 

Last  Quarter-    6    5  33  Afternoon. 

a 

15    53 

10 

id     1 
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3      3 

j6 
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3 
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11 

11    29 

19 
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3 

J«I1 

First  Quarter   ao  n  54  Afternoon. 
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1a 
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'9 
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6 
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14 
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aa 
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3° 
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In  Apogee  -  -    5    9    0  Morning 

7 
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15 
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8 
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'I 

KSO. 

li 

w5 

f( 

HUKTH  SHISLD& 

LEITH. 

HU 

)xhdto.      D  ^Lrrsjurooir. 

MoBxnro. 

Aftbbhook. 

MORHIHG. 

Aftbbhook. 

w.  (Heifflit. 
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Height. 
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Height. 
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Height. 
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*-\t.      J. 
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F.    1. 

H.     M. 

F.     I. 

H.   M. 
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F. 

1. 
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D. 
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A  59 
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16    5 
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9  43 

13 

3 
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12 

6 
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K 
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TfaH 

Hart 

U.      K 

*■ 

1 

im39 

— 

O     3 

9    6 

9    ' 

7     8 

9  a7 

7 

6 

6"  3. 

II       3 

6  4$ 

10   J 

51. 

3  34 

9 

5 

0    )( 

9    3 

9  4 

7    3 

9  57 

7 

1    * 

IO      7 

7  11 

10 

Tu. 

3 

3     9 

°  54 

9 

*   13 

8   11 

10  I 

6  ,0 

10  31 

G 

1 

7  3* 

9    '» 

7  54 

9 

W. 

4 

3  56 

1  31 

8 

9 

1  5' 

8     ; 

«°  5 

6    3 

11  14 

5 

11 

8  1 

9     I 

831 

8 

Th. 

5 

4  44 

8 

4 

*  34 

B     1 

11  4« 

5     7 

— 

8  5< 

a   5 

9  31 

8 

F. 

6 

5  33 

a  57 

7 

3  34 

7    9 

0  I 

5    3 

0  45 

J 

1 

9  5 

7    9 

10  3; 

7 

S. 

7 

0   3i 

3  57 

7 

7 

4  35 

7    « 

I    3 

5    ° 

-  ' 

5 

11    ' 

7     6 

11  48 

7 

* 

8 

7  13 

5  15 

7 

5 

5  58 

7    5 

a5 

$     1 

I   .34 

5 

3 

— 

— 

0  3> 

2 

M. 

9 

8    3 

6  44 

7 

5 

1  ai 

7    7 

4  i' 

5    « 

4  45 

5 

( 

1  1 

7    8 

1  53 

Tu, 

8*. 

8  40 

? 

8  19 

8    a 

5  1 

6    0 

5  33 

6 

S 

a  a: 

8    S 

3  5i 

8 

W. 

11 

9  4° 

8 

r. 

9    ° 

8    9 

5  5 

«    7 

fi    ID 

ts 

10 

3   1 

9    4 

3  ** 

9 

Th. 

1a 

10  37 

9  19 

9 

0 

9  37 

9    3 

7    * 

6  45 

7 

5 

3  4. 

10    3 

4    ;> 

10 

F. 

>3 

11  M 

9  55 

9 

f> 

10    13 

9     8 

7 

7    » 

7  aC 

7 

4  " 

11     I 

4  H 

11 

S. 

»4 

10  30 

9 

10 

10  47 

10    a 

7  4 

8    0 

8    c 

8 

» 

4  5* 

11     8 

.5    ■< 

11  1 

§■ 

056 

"    5 

10 

0 

11  33 

10    0 

8  . 

8    3 

8  35 

8 

3 

5  34 

13      O 

S  5. 

» 

M. 

1? 

1  5° 

"  43 

10 

0 

— 

8  5 

8     * 

9  13 

S 

6  13 

II  10 

6  34 

n 

Tu. 

17 

3  47 

0    4 

9 

1 1 

0  36 

9   10 

9  3 

7  J" 

9  5a 

7 

7 

6  5. 

"     5 

7  16 

W. 

18 

3  47 

048 

9 

8 

I    13 

9    c 

IQ    I( 

7    4 

1038 

7 

2 3' 

10    8 

8    1 

10 

Th. 

J9 

44* 

1  38 

9 

3 

3      6 

9     ' 

11 

6    8 

11  4a 

6 

4 

8  3d 

9    9 

8  9l 

9 

F. 

30 

5  4S 

3  36 

8 

10 

3     8 

8    C 

— 

0  33 

5 

11 

9  33 

8  11 

10  a 

8 

S. 

•J 

647 

3  44 

8 

4 

4  25 

8     a 

1 

5     8 

158 

5 

1 

1°  5. 

8    4 

11  40 

8 

*. 

33 

7  43 

5     7 

8 

0 

5  5a 

S     0 

a  +, 

J     8 

3  3g 

5 

ii 

— 

— 

O  3( 

3 

,M. 

33 

8  33 

6  39 

8 

1 

7  18 

8     a 

4    . 

6     1 

4  4° 

a 

4 

1  1 

8     6 

I    4. 

8 

Tu. 

»4 

9  30 

7  49 

8 

4 

8  jG 

8     7 

5 

6    7 

5  38 

6 

9 

3  33 

9     a 

a  47 

9 

\V. 

35 

10     6 

8  39 

8 

10 

8  59 

9    ] 

5  4S 

7    0 

$    9 

7 

3    S 

9  J' 

3  37 

10 

10 

TJl 

36 

10  £ 

9  18 

9 

3 

9  3"5 

9    4 

7    4 

6  49 

7 

( 

3  4J 

10     6 

4    " 

F. 

37 

11  34 

9  55 

9 

:■ 

10  13 

9     6 

7    : 

7     Z 

7   -7 

7 

8 

4  29 

11     0 

44* 

11 

S. 

38 

mora. 

10  30 

9 

6 

1046 

9     6 

7  4 

7     8 

S     c 

7 

9 

4  5* 

"     3 

S  1!- 

" 

ft 

a9 

0  18 

11     a 

9 

!■■ 

11  18 

9    4 

8  it 

7    8 

8    30 

7 

7 

5  33 

11     3 

.>> 

I, 

.M. 

30 

1     3 

"  33 

9 

3 

11  49 

9    3 

8  4. 

7    5 

8  59 

7 

3 

6    3 

to  11 

6   H 

Tu. 

31 

1  49 

— 

0      £ 

9    0 

9  IJ 

1     • 

9  "9 

6 

11 

6  35 

10      6 

6  jl 

10 

:  H"'&s™}  4"-  91- 

3n.  10ta. 

5Ik  7*. 

—                                ■ 

Jttawjof  (Ae 

Moon. 

Moon*!  Declination  at  Noon. 

D.     II.   M. 

Last  Quarter      6    5  3a  Afternoon. 
New     -  -  -  -  14     6  19  Morning, 
First  Quarter    ao  11  54  Afternoon. 

mn 

itn. 

1 

M. 

0         , 

XJX 

. 

3 

4 

5 

IK-37 

5     53 
9     a5 
a      5 
3     47 

9   1 
10   1 

13 
13 

S 
S 

M 

9 
7 
8 

17 
l8 

30 

os.   8 

3  3 

4  36 
4     13 

3       38 

■7 

':  29 

5" 

0 

0 
14  « 

In  Apogee  -  -    5    9 
In  Perigee  -  -  1 7    4 

0  Morning. 
0  Morning. 

6 

7 

8 

4     36 
3     57 

3      31 

M 

15  1 

16  1 

5B- 

0 

5 

0 
(7 

21 
-3 

24 

9     a5 

5       *3 

0    36 

3° 
31 

B  I 

1 

« -required,— I 
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OCTOBER,  1871. 


Time. 


6 

6 

7 
7 


10 

43 
18 

55 


8  38 

9  36 
jo  58 


11 


5 
2 

45 

59 
34 

13 
55 
37 

7  *4 

8  18 

9  a3 
10  48 


1 
2 
a 

3 
3 

4 

5 

5 
6 


1 
1 

2 

3 

4 
4 

5 

5 
6 


1 

59 
45 

»3 
o 

33 

7 
40 

13 


Height 

P.  l. 

H  7 

13  io 

12  11 

11  10 

10  7 

9  9 


QUEENSTOWN. 


Morning. 


Time. 

H.     M. 

6  21 

651 

7  24 

7  56 

8  28 

9  " 


Height 
F.     1. 

II    10 

11      5 
10    10 

10      2 


9    610  14 


o 

I 

2 

3 
4 
5 

6 

5 
5 

4 

2 

1 
o 


11  42 
4J  o  28 
1 

2 

3 
4 


6 
10 
11 
11 


8 

o 

9 

o 

o 

7 

4 


6 
6 

5 
1 

7 
9 

8 

3 
3     7 


1 
2 

3 
4 
4 
4 

4 
4 


Spring)      yft.   gin. 


46 
40 
24 

5 


4  4i 


20 
1 


5 
6 

6  41 

7  *4 

8  8 

8  59 

10  4 

11  36 
o  23 


1 

2 

3 
4 


42 
40 

24 
4 


4  4i 


5 

5 
6 


17 

5i 
22 


9 
8 

8 

8 
8 

9 
9 


5 
9 
4 

3 

5 
1 

11 


Afternoon. 


Time. 

H.     M. 


36 

8 

40 

11 


10  10 

"     7 
12    2 


6 
6 


12 

[2 
12 
II 
IO    IO 

9    ™ 

9    3 


2 

7 


9 

9 

9 
10 

1 

1 

1 

1 
1 
1 


1 

3 

9 
6 

1 

6 

8 

9 

6 


6 

7 

7 
8 

8  49 

9  39 
10  56 

1  8 

2  16 

3  3 

3  45 

4  23 

5  o 


Height. 
F.      I. 


5 
6 

7 
7 


40 

21 

2 

46 


8  32 

9  28 
10  47 


1 
2 

3 
3 
4 
4 

5 
6 

6 


4 

3 
44 
23 

59 

35 
6 

39 


11 
11 
10 

9 

9 
8 

8 

8 

9 
10 

11 

11 

12 

12 
12 
11 
11 
10 

9 
9 


8 
2 
6 

10 
1 

61 
2 


9 
6 

4 

3 
11 

4 

61 

5 
11 

3 
5 

7 


9    ^ 
10    2 

10  10 

4 
7 
9 

11  8 
"    5 


5ft.    jQin. 


WATERFORD. 


Morning. 


Time. 

H.     M. 

6  41 

7  12 

7  44 

8  14 

8  45 

9  26 

10  36 

"  57 
o  40 

1 

2 

3 
4 

5 


55 

54 
42 

25 
4 


5  39 

6  21 

7  2 

7  43 

8  26 

9  *4 
10  26 

"  5i 
o  34 


1 
2 

3 
4 
5 

5 
6 


5i 

55 
42 

26 
4 

38 
11 


6  44 


Height. 
F.     L 


12 
12 
II 
II 

IO 

9 
9 

8 

9 

9 

10 

11 
12 
12 

13 

13 
12 

12 

11 

11 

10 

9 
10 

10 

11 

11 

12 

12 

12 
12 
11 


7 

3 
10 

2 

6 

9 
2 

11 

2 

10 

9 

7 
3 

9 

2 
2 

11 
6 

10 
o 
1 

10 

0 
6 

3 
10 

2 
4 

4 

3 
11 


Time. 
H.     M. 

6    57 

7  28 

7  59 

8  28 

9  3 
9  59 

«  15 


Afternoon. 


1 

2 

3 
4 
4 

5 


18 

26 

19 

4 

45 
21 


6    o 

6  42 

7  33 

8  4 

8  49 

9  46 

11     "1 

1 
2 

3 
4 
4 
5 

1 


13 

*5 

*9 

4 
46 

21 

55 
27 

o 


Height. 
F.     I. 

12    5 
12     j 

11     C 

10  10 


10 

9 
9 

9 
ro 

11 

11 

12 

12 

13 

13 
12 

12 

11 

10 

9 


2 

5 


5 

3 
2 

11 

7 
11 

2 
1 

9 
2 

5 
61 

11 


io    2 

10  11 

11  7 
12 
12 
12 


12 
12 
11 


4 
4 

4 
1 


5.8 


*9 


D. 

i6*7 

'7-7 
18-7 

19-7 

20  *7 

<[ 
22  *7 

*3'7 
24-7 

*5-7 
26-7 

27-7 

28-7 

• 

I'2 
2*2 

3'a 
4-2 

5'a 

J 
7*2 

8'2 

9*2 

10*2 
11*2 
12*2 
13-2 

O 

Ij'2 
l6'2 
17*2 


gtx  2**- 


Equation  of  Time  at  Noon 
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TIDE  TABLES  FOR  THE 

NOVEMBER, 

1871. 

1 

II 

BREST. 

DEVONPOBT. 

PORTSMOUT 

MoBBIHO. 

AiTEHHOOM. 

Moftxraa. 

Aftbbhook. 

Houraro. 

a™ 

Tim*. 

Bright. 

Time. 

Height. 

Hm 

HoUtbl 

Time. 

Refill 

Til!'..'. 

Height. 

t™.. 

W. 

I 

am37 

5  36 

17 

i 

5  5" 

16     7 

7  » 

14      4 

7  4 

13     9 

I    3 

11    W 

1  3; 

Th 

3 

1     7.1 

*5 

(i 

6  37 

'5     4 

7  J 

13     8 

B 

13    II 

1  53 

"     5 

a  ic 

P. 

3 

4  16 

6  47 

14 

B 

7    9 

14      1 

8  >. 

13     a 

8  4 

13      3 

2     2t 

10  11 

a  47 

s. 

4 

5     5 

7  33 

'3 

s 

8     1 

13    IC 

9 

<*    5 

9  » 

II      4 

3   ; 

10    4 

3  30 

* 

5 

5  54 

8  31 

13 

f 

9    8 

«    5 

9  5 

11  ii 

10  a 

10    10 

j  5 

9     9 

4  a7 

It 

6 

6  43 

9  5' 

13 

'■ 

10  35 

ia    s 

n     8 

11  4 

10   10 

.3 

9    5 

5  4a 

'I'u. 

7 

7  3< 

ti  18 

13 

1 1  56 

13  M 

0  2 

13       I 

63. 

9     6 

7    o" 

w. 

8 

8   ifi 

— 

0  iti 

r4    7 

1  1 

11     8 

'    5 

13     0 

7  43 

10     a 

8  W 

Th 

9 

9     3 

0  53 

'5 

.s 

1  16 

16    3 

3  3 

12     8 

»  5 

14     0 

a  4 

11      0 

9  a 

K. 

10 

9  5' 

»  37 

'7 

2 

1  .57 

17  11 

3    3 

13   Jo 

3  4 

14 II 

9  3< 

11   10 

9  5" 

S. 

11 

10  43 

3   16 

18 

^ 

3  36 

'9    5 

4  1 

14   10 

4  3 

'5     9 

io    1- 

13       7 

10  3a 

* 

14 

11  Rj 

3  57 

10 

3   18 

10     3 

4  5 

i.«     7 

5  ' 

16    a 

10  5. 

'3      1 

11  14 

M. 

13 

0113  a 

3  39 

»o 

5 

4     1 

30    <5 

5  3 

16     1 

5  5 

16     3 

11  34 

'3     4 

"  57 

Tb 

*4 

1  3.: 

4  S3 

30 

5 

4  44 

30    3 

6  3 

16    3 

"4 

16    a 

— 

— 

O    3C 

ar. 

•J 

*3« 

5    6 

'9 

5  "B 

19    4 

7    2 

16     1 

7  » 

'5    9 

0  4. 

13     3 

i     7 

Th 

16 

3  4": 

5  53 

18 

10 

6  .9 

18     1 

7  4 

■5    9 

8  1 

ij    0 

1    3 

13       9 

1  55 

F. 

'7 

4  4i 

6  45 

'7 

3 

7   *4 

"5    5 

83 

'5    3 

85 

14     a 

a  a 

ia     a 

3  47 

S. 

18 

5  38 

7  44 

'5 

7 

8  17 

14  10 

9  - 

14    4 

94 

13     0 

3  H 

11     6 

3  43 

* 

*S 

630 

8  5' 

14 

5 

9  30 

M    3 

10  3 

'3     S 

10  5 

13     * 

4  M 

10    9 

4  4; 

M. 

30 

7  19 

10  11 

'4 

a 

10  53 

r4     4 

II  3S 

13     0 

— 

5  »J 

10     3 

6    a 

Tg 

31 

8    5 

11  3' 

'4 

7 

— 

0  it 

13       I 

1 

13     a 

6  43 

10     3 

2  '5 

\v. 

33 

849 

a     6 

*5 

0  35 

'5    5 

13       6 

3  1 

'3     7 

7  54 

10    9 

8   3lS 

'I'll 

»3 

9  3a 

1     3 

"J 

[  1 

1  16 

"5    5 

a  4 

'3     4 

3 

'4    3 

8  53 

11     3 

9  18 

F. 

H 

10  15 

.  48 

16 

10 

3     8 

17    3 

3  3. 

14     1 

1   .1 

14    g 

94 

11     9 

10    i 

s. 

»5 

10  59 

a  36 

'7 

6 

a  43 

17  10 

4  I 

14     ' 

43 

14  10 

IO  33 

'o  35 

* 

a6 

11  45 

3     * 

18 

0 

3   19 

18     a 

■i  S 

14  10 

J  lJ 

14  11 

»°  55 

"  i5 

M. 

3] 

morn. 

3  37 

18 

° 

3  Jjj 

17   11 

S  3 

14  1 1 

5  4l 

14  10 

"  33 

13       I 

n  5' 

'I'u 

iS 

0  33 

4  ia. 

'7 

9 

43S 

n  7 

6 

14  11 

6  3 

'4     7 

0   s 

W 

39 

1  ai 

4   44 

*7 

5 

5     0 

'7     « 

63' 

14     9 

«5 

1+     3 

0  a« 

0  44 

Tli 

30 

a  10 

16 

' 

S  33 

16    <S 

7    . 

H    5 

7   2 

13    8 

1     1 

11     7 

1  18 

UfdfM,™,  Spring  ) 

KMlgO.                J 

9"-  6"- 

7ft- 

ah 

J.  4l* 

Phatet  of  the  Moon. 

Moon's  Declination  at  Noon, 

D.     H. 

M. 

V.B, 

,       , 

■A 

, 

«..). 

J     1 

Km 

Last  Quarter  -jo 

35  Afternoon. 

1    a 

3N.34 

9 

3K.ii 

17   2 

36.15 

*i 

I 

9  Afternoon. 

2    2 

4    33 

38.36 

18  1 

0   36 

36 

[ 

Firat  Quarter-  19     8 

47  Morning. 

3    a 

4     -7 

1 1 

8     37 

19    1 

6    3a 

37 

1 

Full  -     -  -  -  37     1 

53  Morning. 

4    » 

i     14 

ia   1 

3    57 

20   1 

i  si 

a8 

■ 

5    3 

0     57 

13   1 

8     43 

2: 

6     46 

29 

; 

In  Apogee    -     3     4 

0  Morning. 

6    1 

7    4' 

14  a 

3     17 

31 

1      38 

3° 

3 

In  Perigee    -  14     4 

0  Morning. 

Z    * 

3     33 

■5    * 

4    '9 

^3 

3«.  48 

In  Apogee    -  39     7 

0  Afternoon. 

8 

8     38 

16  a 

4    37 

14 

B     50 

BRITISH  AND  IEISH  PORTS. 


NOVEMBER,  1871. 


■tfMMBSpriiirt       Qft    4I11. 


lO"-  4ln- 


Equation  of 

Ttwie  at  Noon. 

M.     ■. 

MJfc, 

x.    0. 

XJ>. 

X.      ft. 

M.D. 

M.      8. 

l6    18 

Add. 

9 

16    4 

Add. 

17 

H  55 

Add. 

*5 

"  55 

^ 

l6    19 

10 

15  58 

18 

H  43 

26 

12    36 

l6    I9 

11 

15  5a 

*9 

14  30 

*7 

12    17 

l6    19 

12 

15  44 

20 

14  16 

28 

"  57 

16    18 

'3 

15  36 

21 

14     1 

29 

11  36" 

1$    15 

*4 

i5  *7 

2a 

13  4^ 

30 

**  15 

16   12 

IS 

IS  *7 

*3 

13  *9 

l6     9 

16 

iS    7 

H 

13  J* 

o/HigkWrtv  tie  gWen  for  Mean  Time  at  Place)  if  Greenwich  or  Railway  Time  be  required 

*2 
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TIDE  TABLES  FOB  THE 

NOVEMBER,  1871. 

3 

5 

-•    H 

HABWICH. 

BULL. 

SUNDERLAND. 

S 

S 

MoEKINQ. 

Ajtebwoon. 

MllRNlSO. 

ArtCEKOOK. 

MORKIKO. 

Aftkkjtom 

Time. 

UuiKht. 

Time. 

Beighi 

Time. 

Height. 

Time. 

Height. 

Ban 

Height. 

Time. 

B* 

r. 

1 
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TIDE  TABLES  FOR  THE 


Table  (B.)—For  finding  the  Height  of  the  Tide  at  any  intermediate  Hour  betwee 

High  and  Low  Water, 
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Rule  — To   find  the  Height  of  the  Tide  above  the  zero  of  the  tables 
at  any  intermediate  Hour  between  High  and  Low  Water,* 

The  zero  of  the  tables  is  the  mean  height  of  the  low  water  of  ordinary 
spring  tides. 

From  the  height  in  the  tables,  subtract  the  half  mean  spring  range, 
the  remainder  will  be  the  height  above  the  half-tide  or  mean  level 
of  the  sea,  with  which  enter  Table  (B.),  and,  under  the  time  from  high 
water,  taks  out  the  corresponding  correction,  and,  as  directed,  add  it  to, 
or  subtract  it  from,  the  half  mean  spring  range ;  the  result  will  be  the 
height  of  the  tide  at  that  time  above  zero  or  the  low-water  standard  of 
the  tables. 

Example  I. 

Required  the  height  of  the  tide  above  zero  at  Liverpool  on  March  1st, 
A.M.,  at  2  h.  after  high  water. 

Ft.  io. 
Height  of  high  water  (by  the  tables)  -  -  -  18  6 
Half  mean  spring  range         -         -        -         -         •         130 

Height  above  the  half-tide  or  mean  level  of  the  sea-  =     56 


i 


*  The  mean  interval  of  time  between  two  consecutive  high  waters  if  about  1  ah. 
bnt  for  the  mariner's  purpose  the  duration  of  flood  or  ebb  may  be  considered  as  6 
hours.  There  are  occasional  exceptions  ;  at  Portsmouth,  for  example,  the  flood  runs  7 
•hours  and  the  ebb  5  hours. 
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Half  mean  spring  range       13     o 

By  table  (B)  5  ft  6  in.  gives  -        -        -        -+29 


Ft. 

in. 

28 

O 

13 

0 

15 

0 

13 

O 

-  —  7 

6 

FU 
28 

in. 
0 

13 

O 

*5 

0 

13 
14 

O 
6 

Height  of  the  tide  above  zero  at  2  h.  after  high  water  =15     9 

Example  II. 

Required  the  height  of  the  tide  above  zero,  at  Liverpool  on  April  7th, 
a.m.,  at  4  h.  after  high  water. 

Height  of  high  water  (by  the  tables) 

Half  mean  spring  range        .... 

Height  above  the  half-tide  or  mean  level  of  the  sea  - 

Half  mean  spring  range        .... 
By  table  (B)  ij  ft.  o  in.  gives        -         -         - 

Height  of  the  tide  above  zero  at  4?  h.  after  high  water  =  5  6 
In  some  cases,  however,  between  5  and  6  h.  from  high  water,  the 
correction  from  table  (B)  will  be  greater  than  the  half  mean  spring 
range;  when  such  is  the  case,  the  tide  at  that  time  will  have  fallen 
below  the  zero  of  the  tables  by  a  quantity  equal  to  the  difference 
between  the  correction  from  table  (B)  and  the  half  mean  spring  range. 

Example  III. 

Required  the  level  of  the  tide  at  Liverpool  on  April  7th,  a.m.  at 
5-^  h.  after  high  water. 

Height  of  high  water  (by  the  tables)     ... 
Half  mean  spring  range        ..... 

Height  above  the  half  tide  or  mean  level  of  the  sea  - 

Half  mean  spring  range        ..... 
By  table  (B)  15  ft.  o  in.  at  5^  h.  from  high  water    - 

Level  of  the  tide  below  zero  ....  16 

The  same  rule  is  applicable  for  any  of  the  ports  the  constants  for 
which  are  given  at  pages  104-108. 

Example.  Required  the  height  of  the  tide  above  zero  at  Beau- 
maris on  March  1st,  a.m.,  at  2  h.  after  high  water.  Liverpool  is  the 
standard  port  for  reference,  and  4  ft.  7  in.  the  constant  to  be  applied 
to  the  height  at  Liverpool  to  find  the  height  at  Beaumaris  (see 
page  105). 

Height  of  high  water  at  Liverpool  (by  the  tables) 
Constant  for  Beaumaris  -  -  

Height  of  high  water  at  Beaumaris     ... 
Half  mean  spring  range  at  Beaumaris  (see  page  1  j2) 

Height  above  the  half  tide  or  mean  level  of  the  sea 

Half  mean  spring  range    - 

By  table  (B)  3  ft.  2  in.  gives  -  -  -f- 

Height  of  the  tide  above  zero  at  2  h.  after  high  water  =12     4 

A3  stated  in  the  advertisement,  the  soundings  in  most  charts  are 
reduced  to  the  same  zero  as  these  tables, — viz.,  the  mean  level  of  the 
low  water  of  ordinary  spring  tides, — but  should  the  soundings  on  any  par- 
ticular chart  be  reduced  to  a  standard  below  that  zero,  there  will,  in  that 
case,  be  a  greater  depth  of  water  in  the  channel  than  is  given  in  the 
tables,  by  a  quantity  equal  to  the  difference  between  the  half  mean  spring 
range  and  the  half  spring  range  of  the  chart,  or  in  other  words,  the  dif- 
ference between  the  mean  level  of  the  low  water  of  spring  tides,  and  the 
low-water  standard  to  which  the  soundings  on  the  chart  are  reduced  : 
for  example — The  soundings  on  the  chart  of  Liverpool  are  reduced  to 
a  zero  15  ft.  below  the  mean  level  of  the  sea,  whereas,  the  mean  spring 
range  for  that  place,  as  shown  in  the  result  of  two  years'  observation 

Q  2 


Ft. 

in. 

18 

6 

4 

7 

*3 

11 

10 

9 

3 

2 

10 

9 

1 

7 
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(1854  and  1855)  of  the  Self-registering  Tide  Gauge  at  St  George's  Pier, 
being  26  ft.  gives  13  ft.  below  the  mean  level  of  the  sea;*  consequently 
2  ft.  will  have  to  be  added  to  the  results  deduced  from  table  (B.) 

Thus,  in  Example  I.  On  the  chart  of  Liverpool  1 1  ft.  being  marked 
on  the  bar  of  the  Victoria  Channel,  the  actual  depth  over  the  bar  at  2h. 
after  high  water  would  be  j  5  ft.  9  in.  -f  1 1  ft.  o  in.  +  2ft.  o  in.=  28ft.  9  in. 


Corrections  for  certain  Docks,  &c.f 

The  depth  at  high  water  on  the  sills  of  the  following  Docks  may  be 
known,  by  applying  to  the  standard  high  water  heights  given  in  the 
foregoing  Tables  the  annexed  correction  according  to  the  sign. 

Ft.    in. 
Falmouth — Over  the  Sill  of  Graving  Dock  No.  1.     -  -  —   20 

„  Graving  Dock  No.  2.       -         -  —  00 

(applied  to  the  heights  given  for  Holyhead. ) 
Devonport — Over  the  Sill  of  Basin  -  -  -     +ij     3 

H.  M.  Dockyard.  „         South  Dock  -  -  -     +12     5 

„         New  Long  Dock  -  •     +16     8 

„        Old  North  Dock        -  -     +  4   11 

„         New  North  Dock     -        -  -     +  5     * 

„       Keyham     „         Entrance  to  Lock      -  •     +18     2 

„         Entrance  to  North  Basin  -     -f- 16     2 

„  No.  1  Dock  -+82 

>,  2       „  -     +  5     2 

„  3       »  ■     +9     2 

Plymouth — Great  Western  Docks,  Millbay. 

Over  the  Sill  of  Floating  Dock      -         -  -  -     +10     3 

„  Graving  Dock  -  -  -     + 1 1      9 

(applied  to  the  heights  given  for  Devonport.) 

Portsmouth  —Over  the  Sill  of  No.  1  or  South  Dock 

H.  M*  Dockyard.   „  Entrance 

„  No.  2 

„  3  y  Basin  Dock 

4 

5 
„  No.  6  or  North  Dock 

„  Entrance  \ 

„  No.  7  >  Steam  Basin 

SJ 
„  9  at  N.  end  of  Slips 

„  10      South     „ 

„  1 1      Steam  Basin 

Portsmouth — Over  the  Sill  of  the  New  Commercial  Graving *)    .     M 

Dock )+   4  10 

Sheerness — Over  the  Invert  at  the^v 


„       ^***  v*  ^,v.  *  *,w»         ,  Great  Basin  - 
99        99  3     99 


//.  Jf.  Dockyard,     entrance      -  | 

M       Sill  of  No.  1  Dock         > 

j 

„        „        No.  4  Dock       j  Boat  Bag.n  _ 

»  »  5  99  J 

Chatham  „  2      „  - 

E.  M.  Dockyard— Over  the  Sill  of  No.  1  Dock     - 

99  »        a 

>»  n  3 

»  >»        4 

(applied  to  the  Heights  given  for  London.) 

*  The  datum  mark  at  Liverpool  is  the  level  of  the  Old  Dock  SuX    From  the  two 
yean'  observation!  above  alluded  to,  this  datum  mark  ia  5  ft.  below  the  half  tide  or 
mean  level  of  the  sea,  and  consequently  8  ft  above  the  aero  of  these  Tables. 
tAs  H  iat  desirable  that  the  information  here  given  should  be  accurate  sad  tonae**) 
JtbrequeBted  that  corrections  and  additions  be  fomaxded  to  the  Seawtsqr  cits* 
Admiralty. 
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Ft  in. 
Woolwich — Over  the  Sill  at  the  entrance  of  Outer  Basin  -+33 
£T.  M.  Dockyard.  „  Inner  Basin       -+06 

„  No.  1  Dock       -     +  1     6 

„  2     „  -     +  o     6 

99  #  3     »  -     +  .0    6 

(applied  to  the  heights  given  for  London.) 

Deptford—OveT  the  Sill  of  Outer  Dock  -  .—58 

H.  M.  Dockyard.        „         Inner  Dock  -  -        .—78 

(applied  to  the  Heights  given  for  London.) 
London—  Over  the  Sill  of  St.  Katherine  Dock        •  -+79 

„  London  Dock,  Hermitage  Entr.  -—02 

„  „  Wapping        ,,-+29 

„  „  Shadwell,  Upper  -+52 

„  ,,  „         Lower  -     4-  7  10 

„  Grand  Surrey  Dock        -  •     +  6  10 

„  New  Commercial  Dock,  Upper  ">  __ 

Entrance  -    *  -J        a     ^ 

„  Regent's  Canal  and  Dock  -—18 

„  New  Regent's  Dock       -  -+73 

„  West    India    Dock,   Limehousel    , 

Entrance  -  -         -}+11° 

n  City  Canal  or  South  West  India  1    , 

Dock,  Limehouse        -  .  /   •    3     4 

„  Commercial  Dock,  Upper,  Lime- 1  _         « 

house  Reach  J        x 
„  „  „      Lower    „    -     4-  6  10 

„  Millwall  Dock  -  m+53 

„  City  Canal  or  South  West  India  \  ,    K    Q 

Dock,  Blackwall  -  -J+  °    * 


Dock,  Blackwall 
„  West  India  Dock,  Blackwall      -     +211 

99 


East  India  Dock  „  -+44 

Victoria  London  Dock  „  -4-710 

if wO— Over  the  Sill  of  Humber  Dock  -  -     4-  4     3 

„  Albert  Dock  -  -  -4-63 

„  Victoria  Dock  -  -         -     -f-  5     3. 

„  Queen's  Dock        -  -  -4-26 

„  Princes  Dock  -  -  -     4-  a     6 

„  Drypool  Basin        -  -  -+30 

„  Railway  Dock  -  -         -+43 

Middlesbrough — Over  the  Sill  of  the  Dock  -  -     +  4     1 

(applied  to  the  Heights  given  for  Sunderland.) 
Hartlepool—  Over  the  Sills  of  Victoria,  West  or  Coal  Dock,  1,    *    « 

Swainston  and  Jackson  Docks  -         -} 

(applied  to  the  Heights  given  for  Sunderland.) 
Sunderland — Over  the  Sill  of  Wearmouth  Dock         -        -+60 

„  South  Dock,  North  Entrance      +60 

„  „  South      Outlet,  -1        Q 

Inner  Gates  -J  +   b     ° 
„  „  „     Outer    „        -f- 10     o 

„  Hendon  Dock  -  -     4-12     o 

„      No.  1.  Graving  Dock  -  -     4-  a     o 

„      No.  2.  „  -  -     4-  2     o 

Newcattk-upon-  Tyne — Over  the  Sills  of  Northumberland  "1 

Dock  and  Basin  -  -  j    +  9    4 

„  Tyne  Dock  „  4-   10     1 

(applied  to  the  Heights  given  for  North  Shields.) 
Ze^*—  Over  the  Sills  of  East  and  West  Docks        -         -+07 

Sill  of  Albert  Dock  -  -       -     4-  8     7 

„        Victoria  or  New  Dock   -  -     4-  6    7 

r  „        Prince  of  Wales  Graving  Dock      +50 

^«ft0L-Orer  tfa$  Sill  of  East  Dock         -  -  .    _6    a 
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Fu 

Bute  Docks.— Over  the  Sill  of  West  Dock    -  -         -  -  —  $ ■""= 
(applied  to  the  Heights  given  for  Weston-super-mare.) 

Pembroke — Over  the  Sill  of  Dock  Entrance      -        -  -  +  3 

H.  M.  Dockyard. 

Holyhead — Over  the  Sill  of  Dock  Entrance       -        -        -  —  1  - 

Liverpool— 

Over  the  Sill  of  North  Carriers  Dock,  West  Passage  ■*-  2 

„  South              „              West  Passage  ~  2 

„  Canada  Half-tide  Dock,  W.  Entrance  —  o 

„  Northern  West  Lock  Entrance          -  —  2 

„  Southern  West  Lock  Entrance           -  —  2 

„  „                North  Passage  —  5 

„  „                 South  Passage  —  o 

„  Canada  Dock,  South  Passages,  East  -  —   1 

„  „                        ,»                    W  est  -  —   1 

„  „        Lock        -                     -         -  —  o 

„  Huskisson  Dock,  East  Lock          -           -  —   1 

„  „              ,»         West    „             -           -  —  2 

„  Sandon  Dock,  West  Entrance          -         -  —   r 

„  Wellington  Half* tide  Dock,  East  Entrance  —    1 

„  „            „            „               v\  est      „      -  —  1 

„  Wellington  Dock,  West  Passage      -        -  —  1 

„  Bramley-Moore  Dock,  North  Passage      -  —  2 

„  „                „              South  Passage      -  —  2 

„  Nelson  Dock,  South  Passage        -             -  —   j 

„  Stanley  Dock,  West  Passage            -         -  —  2 

„  Collingwood  Dock,  West  Passage             -  —   1 

„  Salisbury  Dock,  West  Entrances,  North  -  —   1 

»»  »          >,                  »                South   -  —   j 

„  Clarence  Graving  Dock  Basin,  N.  Passage  —  3 

„  „                „               „          S.  Passage  —  3 

„  Clarence  Half-tide  Dock,  West  Entrance  -  —  3 

„  „        Dock,  West  Passage          -        -  —  4- 

„  Trafalgar  Lock,  North  and  South  Passages  —   1 

„  „         Dock,  South  Passage     -            -  —  3 

„  ■  Victoria  Dock,  North  Passage          -        -  —  3 

„  „          South  Passage        -            -  —   r 

„  Waterloo  Dock,  Lock,  and  Entrances       -  —  o 

„  Corn  Warehouse  Dock  and  Entrances      -  —  o 

„  Princes  Dock  and  Locks,  North  Entrance  —  2 

„  „            „            „        South  Entrance  —  3 

„  Georges  Dock  and  Passage,  North  Entrance.  —  3 

"     »  .»            »            »          South  Passage  —  3 

„  Manchester  Dock,  West  Entrance            -  —  8 

„  „             Lock,  West  Entrance            -  —  4. 

„  Canning  Dock,  West  Passage         -          -  —  1      -* 

„  „       Half-tide   Basin,   two  West  Eno  _ 

trances,  each  -  -  -  J        * 

„  Albert  Dock,  North  Passage            -        -  —   1 

„  „         „     East  Passage            -           -  —  2 

„  Salthouse  Dock,  North  Passage       -        -  —  z 

„  Wapping  Basin,  West  Passage        -         -  —  2. 

„  „        „        North  and  South  Passages  —  % 

„  „         Dock,  West  and  South  Passages  —  2 

„  Kings  Dock,  South  Passage         -            -  —  3 

»,  Queens  Dock  Basin,  West  Entrances,  North  —  1      3 

9>  »                >»                »                South  —  1     i 

„  „              West  Passage            -          -  —  2     ^ 

,,  „              South  Passage          -            •  —  1    ° 

.    „  Coburg  Dock.  West  Entrance        -          •  —  2    ° 

„  Brunswick  Dock,  North  Passage     -        -  —  1    6 

,,  „          Half- tide  Dock,  East  Passage  •  —  2   ^ 


c 
o 
o 
o 
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)ol — continued  :  Ft    in. 

he  Sill  of  Brunswick  Half-tide  Dock,  West  Entrance  —  a  o 
„  Toxteth  Dock,  West  Entrance        -        -—30 

„  Harrington  Dock,  West  Entrance  -     —610 

„  Herculaneum,  North  Passage        -  -—00 


South  Passage         -  -—00 

Garston  Dock,  North  Entrance,      -        -     —  a     o 


>»  » 


>> 


„  River  Craft  Dock,  Lock,  and  Eagle  Basin,  1  __  o 

Outer  Gates  J 
„  „     ^  „  „  Inner    „     - 

„  Duke  of  Bridgewater's  Dock,  Outer  Gates 
„  „  „  „  Middle     „  - 

>»  »  »  »  Inner       „  - 

„  Canada  Lock  and  Graving  Dock     - 

„  Huskisson  Lock  and  Graving  Dock 

„  Sandon  Graving  Docks,  Nos.  t  to  5,  East 

„  „  „  No.  6,  West 

„  Canning  Graving  Docks,  No.  1 

»  ,>  „  Wo.  2 

„  Queens  Graving  Docks,  No.  1 

„  »  „  No.  2  -        -—46 

„  Brunswick  Graving  Docks.  No.  1    -        -—56 

„  „  „  No.  2     -         .—56 

ead — 
;he  Sill  of  Morpeth  Dock  Lock,  River  Entrance, ")    , 

Outer  Sill  J  +  4    ° 
„  »  „  „  Inner  Sill     -f  4    o 

Passage  to  Morpeth  Branch  Dock  -  -4-40 

Sills  of  Caisson  between  Egerton  Dock  and  Great*) 

Float j—  1     o 

„  „  East  and  West  Floats    -—06 

Lock  from  Low-water  Basin  into  Great  Float : 

Outer  Sill     +40 

Inner  Sill     +10 

Alfred  Dock,  River  Entrance      *     1 00  ft.  Lock]     4-40 

jo  ft.    do.       -i-4    o 

30  ft.    do.       +40 

Passage  from    Alfred  Dock    to  f  100  ft.  Lock     +10 

East  Float  -  -\   50  ft.    do.       -f   1    o 

30  ft.    do.       +   10 
Graving  Dock  No.  1.  -  -  -—03 

„  2.  -  .—03 

(applied  to  the  heights  given  for  Liverpool.) 

le  Sill  of  North  Wall  Graving  Dock         •  -     +  $     3 

„           Old  Custom  House  Dock             -  -+35 

„          Georges  Dock             -                -  +55 

„           Camden  Lock  of  Grand  Canal  Dock  -+70 

(applied  to  the  heights  given  for  Kingstown.) 

ierry — 

le  Sill  of  Graving  Dock             -                -  -f  6    9 


TIDAL    CONSTANTS 

FOR 

[OUS  BRITISH,  IRISH,  AND  EUROPEAN  PORTS. 

following  table  contains  Tidal  Constants  for  several  places  on 
ts  of  the  United  Kingdom  and  of  Europe,  which,  being  applied 
g  to  the  sign  -f  or  —  to  the  times  or  heights  belonging  to  the 
port  to  which  each  of  them  is  referred,  will  afford  a  ready 
f  determining  approximately  the  height  as  well  as  the  time  of 
er  at  each  of  those  several  places. 


TIDAL  CONSTANTS 


CoBltlUlU. 

Standard 

Pons  or  Giut  Bitrxin. 

Time. 

Height. 

'».   M. 

FT.  IN. 

Si  i  < ■  jii i . ■  ■  ■ 

+  o  3» 

Thurso. 

Lerwick      .       .       . 

+     23 

Wick    .... 

->jj 

Leith. 

Domock  Road 

-  a  i? 

H 

Cromarty    .       .       . 

» 

Inverness    . 

-  I  59 

.1 

Banff    .... 

—  *  49 

i> 

Peterhead   .       . 

—  *  43 

n 

Aberdeen    .       .       ■ 

-   I  *7 

» 

Stonehaven 

-   1     7 

91 

Montrose    . 

-  0  jfl 

11 

Arbroath    . 

—  0  4a 

■1 

Taj  Bar      .       .       . 

—  0  11 

» 

Broughty  Ferry 

+  °    5 

.1 

Dundee       .       .       . 

—  0  50 

+    O      1 

Su  tiller!  ai 

Dunbar 

-  1   14 

O      O 

i, 

Berwick      .       .       . 

—  1     4 

H 

Holy  Island 

-  0  53 

n 

Blyth   .... 

-  0    7 

!> 

Tynemouth  Bar        , 

—  0     2 

II 

Seatiam 

Hartlepool  .       .       ■ 

+  06 

+  0"    8 

9. 

Whitby       .       .       . 

+  0  23 

■1 

Scarborough      .       . 

+  0  49 

+   1    5 

1) 

Filey  Hay    .       .       . 

+  058 

» 

Flam  bo  rough  Head 

-   1  59 

Hull. 

Bridlington        .       . 

—  1  5° 

9, 

Spurn  Point 

—   1     3 

Great  Grimsby . 

-  0  53 

-  V    8 

r. 

Lynn  and  Boston  Deep 
Wells  Bar  .       .       . 

-  0  %<j 

>. 

-     Q        9 

„      Harbour . 

+     O    31 

Blakeney  Bar    . 

Yarmouth  Road 

-  a  51 

Harwich. 
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SET  OF  THE  TIDES  ALONG  THE  SOUTH  COAST 

OF  ENGLAND. 

The  tides  about  Plymouth  Sound  are  tolerably  regular,  both  flood 
ebb,  generally  running  each  way  about  six  hours  and  ten  minutes 
mean.  In  Hamoaze  the  flood  stream  continues  to  run  up,  on  sy 
tides,  about  fifteen  minutes  after  high  water  at  Devonport  Dock-Yf 

It  is  high  water  in  Catwater  rather  earlier  than  at  the  Dock-Y 
but  with  strong  winds  from  the  southward  and  westward  the  tide  1 
half  an  hour  longer  in  both  harbours. 

At  the  Breakwater  in  Plymouth  Sound  it  is  high  water  a  few  mil 
earlier  than  at  the  Dock- Yard,  but  the  stream  drains  in  for  a  1 
time  after  the  water  has  ceased  to  rise. 

Abreast  of  Plymouth  Sound,  about  6  miles  from  the  land, 
streams  are  very  irregular  and  do  not  turn  with  the  tide  farthei 
in  the  offing.  One  hour  and  three-quarters  before  high  water  at 
Dock- Yard  the  stream  makes  to  the  eastward  and  runs  about  E.  b 
for  one  hour ;  during  the  next  hour  it  is  scarcely  sensible,  after  w 
it  turns  to  the  southward,  gradually  changing  to  W.S.W.  till  the 
quarter  of  the  ebb  on  the  shore,  when  it  veers  from  W.S.W.  to  W.E 
During  the  first  3  hours  flood  on  the  shore,  its  direction  changes  I 
W.N.W.  to  N.W.,  when  it  begins  to  slacken,  and  to  set  about  Nc 
till  at  the  last  4^  hours  flood  it  runs  E.  by  S.  as  at  first. 

Four  miles  south-west  of  the  Eddystone  the  stream  begins  to 
E.  by  S.  when  it  is  high  water  at  the  Dock- Yard,  and  continues  av 
two  hours  and  three-quarters,  when  it  slacks  and  shifts  to  the  sc: 
ward.  At  3%  hours  ebb  on  the  shore  it  sets  W.S.W. ;  at  4  fc 
W.  by  N.  ;  and  then  W.N.W.  until  low  water.  During  the  fi 
hours  flood  on  the  shore  the  stream  sets  N.W.  by  W.,  and  loses 
strength  during  the  third  hour,  running  N.W.  and  North.  1>*J 
the  fourth  hour,  what  little  stream  there  is  sets  N.N.E.  and  £3 
and  then  E.N.E  and  E.  by  N.  till  about  high  water,  when  its  direc 
is  E.  by  & 
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FVom  Bolt  Tail  to  Start  Point,  at  4  miles  off  shore,  at  springs,  the 
stern  stream  makes  at  2^  hours  before  high  water,  and  the  western 
•earn  3  hours  before  low  water  by  the  shore  ;  the  Btream  sets  along 
e  land,  and  its  greatest  velocity  is  2f  knots.  At  neaps  the  turn  of 
&  stream  is  irregular,  varying  from  4  to  7  hours  after  high  and  low 
iter  by  the  shore,  the  average  being  j  hours.  Its  rate  at  neaps  is  j£ 
ots :  off  the  Start  2^  knots. 

Off  Exmouth  Bar,  at  three  quarters  of  a  mile,  south  of  Straight  Point, 
Full  and  change,  the  stream  turns  to  the  eastward  at  3I1.  40  m.  and  to 
3  westward  at  1 1  h.  o  m.,  running  in  the  latter  direction  about  4 J 
urs.  The  direction  of  the  western  stream  for  the  first  2  hours  is 
.  S.  W. ;  for  the  next  2  hours  west,  and  then  turns  gradually  to  the 
rtHward.  The  direction  of  the  eastern  stream  for  the  first  quarter  is 
N.  E. ;  at  half-tide,  E.  by  N. ;  and  the  greatest  velocity  of  both 
-earns  is  about  1  knot. 

Three  miles  south  of  Beer  Head,  the  stream  turns  to  the  westward  at 
>  li-  30  m.,  and  runs  in  that  direction  4  hours,  then  gradually  turns 

tlie  northward  and  runs  for  2  hours  between  W.N.W.  and  N.E.  by  N. 

may  be  said  to  turn  to  the  eastward  about  5  o'clock,  and  for  2^  hours, 

until  half  tide,  sets  from  N.E.  to  E,  by  N.,  and  for  the  next  3  hours 
^.dually  turns  to  the  southward.  The  direction  of  the  tide  in  this 
►sition  is,  therefore,  round  the  compass,  with  little  or  no  velocity,  as  even 

springs  it  scarcely  runs  a  knot,  and  that  only  for  a  very  short  period* 

Iu  West  Bay,  at  2  miles  N.N.W.  of  the  Bill  of  Portland,  at  full  and 
tiange,  the  tide  begins  to  turn  at  6h.  35  m.  and  sets  as  follows  : 
st  "hour  of  the  ebb  by  the  shore,  at  Portland  Breakwater,  S.  £  E., 
$  knots.  2d  hour,  S.  £  W.,  if  knots.  3d  hour,  S.  by  W.  £  W.,  i4  knots, 
rth  hour,  S.W.  by  S.,  three  quarters  of  a  knot.  5th  hour,  N.W.  |  N.,  nil 
>tb  hour,  from  N.N.W.  to  N.  4  W.,  three  quarters  of  a  knot.  7th  hour, 
S.N.E.  to  E.  by  N.,  1  knot.  8th  hour,  S.E.  £  E.,  i£  knots.  1st  hour  of 
•he  flood,  S.E.  by  S.,  i£  knots.  2d,  3d,  4th,  and  5th  hours,  SS.E.,  2  knots. 
At  2^  miles  S.E.  £  S.  of  the  Bill  of  Portland,  near  the  west  end  of 
he  Shambles,  the  1st  hour  of  the  flood  by  the  shore  sets  west,  at  the 
L^te  of  ij  to  half  a  knot.  2d  hour,  E.  £  N.,  half  a  knot.  3d  hour, 
~:  by  N.,  2}  knots.  4th  hour,  E.  by  N.  \  N.,  3J  knots.  5th  hour,  east, 
*f  knots.     At  the  1st  hour  of  the  ebb,  E.  by  S.,  3^  knots.     2d  hour, 

u  ^  S.  to  S.E.  by  S.,  2^  to  1^  knots.  3d  hour,  south,  1  knot. 
^  Hour,  S.W.  by  S.,  i£  knots.  5th  hour,  W.  by  S.  £  S.,  i£  knots. 
J*™  hour,  W.  by  S.,  2  knots.  7th  hour,  W.  by  S.,  2±  knots.  8th  hour, 
I     bv  8.  £  S.,  1 J  knots.     N.B About  a  mile  south  of  the  Bill,  at  half 

°od,  by  tne  shore,  the  tide  sets  from  S.S.E.  to  S.E.  \  E.,  and  the  opposite 
?re*u*  about  W.S.W.  £  W. :  the  velocity  of  both  streams,  at  springs,  is 
f011*  5  to  6  knots ;  but  although  the  tide  runs  with  such  violence  near 

e  Race,  about  a  mile  S.W.  of  the  Bill  the  tide  was  found  very  weak. 
,  At  5  miles  E.S.E.  of  the  Bill  of  Portland,  near  the  east  end  of  the 
wamble^  the  1st  hour  of  the  flood  by  the  shore  sets  west,  ii  knots. 
hour,  from  West  to  N.  by  E.,  very  weak.  3d  hour  about  fe.N.E., 
*l*y  ^eak.  4th  hour,  E.  by  N.,  2  knots.  $th  hour,  E.  by  N.,  2f  knots. 
*e  *st  hour  of  the  ebb  sets  E.N.E.,  3^  knots.  2d  hour,  E.N.E.,  3{ 
*£***  3d  hour,  east,  2J  knots.  4th  hour,  east  and  E.  by  N.,  1^  knots. 
jr»    east,  N.  by  W.,  and  W.  by  N.,  very  weak.     6th,  7th,  and  8th, 

^ut  west,  from  2  J  to  2^  knots. 
°     Portland  and  Weymouth  Roads  there  is  very  little  tide,  so  that 
at*"eam  is  scarcely  sensible,  and  continues  to  be  very  moderate  along 
^***©re  from  Weymouth  to  St.  Albans  Head. 

jjl^W,  £.  W.,  1^  miles  from  St.  Albans  Head,  the  western  stream,  at 
•  Hnd  change,  makes  at  ioh.  45m.,  and  the  eastern  stream  at 
(  Cj/KSm. :  the  flood  and  ebb  are  of  equal  duration,  the  former  setting 
"  ?■•»    and   the  latter  from  W.N.W.  to  N.W.   by  W. ;  their  greatest 

l°<sity  being  at  half  tide  from  4^  to  4}  knots. 
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SET  OF  THE  TIDES  ALONG  THE  SOUTH  COAST 

OF  ENGLAND. 

The  tides  about  Plymouth  Sound  are  tolerably  regular,  both  flood  an- 
ebb,  generally  running  each  way  about  six  hours  and  ten  minutes  at 
mean.     In  Hamoaze  the  flood  stream  continues  to  run  up,  on  spring 
tides,  about  fifteen  minutes  after  high  water  at  Devonport  Dock -Yard. 

It  is  high  water  in  Catwater  rather  earlier  than  at  the  Dock- Yard 
but  with  strong  winds  from  the  southward  and  westward  the  tide  flow 
half  an  hour  longer  in  both  harbours. 

At  the  Breakwater  in  Plymouth  Sound  it  is  higb  water  a  few  minut* 
earlier  than  at  the  Dock- Yard,  but  the  stream  drains  in  for  a  sho 
time  after  the  water  has  ceased  to  rise. 

Abreast  of  Plymouth  Sound,  about  6  miles  from  the  land,   i 
streams  are  very  irregular  and  do  not  turn  with  the  tide  farther  < 
in  the  offing.     One  hour  and  three-quarters  before  high  water  at 
Dock- Yard  the  stream  makes  to  the  eastward  and  runs  about  E.  b<< 
for  one  hour ;  during  the  next  hour  it  is  scarcely  sensible,  after  w! 
it  turns  to  the  southward,  gradually  changing  to  W.S.W.  till  the 
quarter  of  the  ebb  on  the  shore,  when  it  veers  from  W.S.W.  to  W.J 
During  the  first  3  hours  flood  on  the  shore,  its  direction  changes 
W.N.W.  to  N.W.,  when  it  begins  to  slacken,  and  to  set  about  N 
till  at  the  last  4^  hours  flood  it  runs  E.  by  S.  as  at  first. 

Four  miles  south-west  of  the  Eddystone  the  stream  begins  f 
E.  by  S.  when  it  is  high  water  at  the  Dock- Yard,  and  continues 
two  hours  and  three-quarters,  when  it  slacks  and  shifts  to  the 
ward.    At  si  hours  ebb  on  the  shore  it  sets  W.S.W. ;  at  4 
W.  by  N.  ;  and  then  W.N.W.  until  low  water.     During  the 
hours  flood  on  the  shore  the  stream  sets  N.W.  by  W„  and  1 
strength  during  the  third  hour,  running  N.W.  and  North. 
the  fourth  hour,  what  little  stream  there  is  sets  N.N.E.  an 
and  then  E.N.E  and  E.  by  N.  till  about  high  water,  when  its  c 
is  E.  by  & 
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mewhere  near  the  Light  Vessel ;  for  instance,  at  the  ist  hour's  flood 
-  the  shore  it  sets  East;  2d  and  3d  hours,  E.N.E.;  4th,  N.E. ;  5th, 
E.  by  N.;  6th,  North;  7th,  N.N.W.  to  N.W.;  and  the  last  drain 
the  flood,  N.W.  by  W.  The  ist  hour's  ebb  sets  W.  by  N. ;  2d 
.  bj  S.  to  W.S.W. ;  3d,  S.W.  by  W.  to  S.W.  ;  4th,  S.W.  £  S.,  the  first 
rt  of  the  jth  hour,  S.S.W.,  gradually  trending  to  the  southward  until 
w  water  by  the  shore,  when  it  sets  S.$.  There  are  only  a  few  minutes 
Lck.  At  full  and  change,  the  eastern  stream  makes  at  8h.  30m.,  and 
e  western  stream  at  i2h.  15m. 

At  the  Warner,  at  full  and  change,  the  eastern  stream  makes  at 
o'clock,  and  runs  j\  hours  about  S.S.E. ;  and  the  western  stream  at 
.  30m.,  and  runs  nearly  4^  hours  N.N.W. 

Near  the  Horse  Elbow,  the  tide  must  be  strictly  attended  to,  for  in 
any  cases  it  sets  directly  over  that  shoal.     The  eastern  stream  makes 
2  o'clock,  2J  hours  after  the  tide  on  the  shore,  and  runs  to  the  S.E. 
hours;  the  western  stream  makes  at  ph.  15m.,  4!  hours  after  low 
iter  on  the  shore,  and  runs  nearly  5  hours  to  the  N.W. 
At  the  Dean  Elbow,  at  full  and  change,  the  eastern  stream,  which 
ts   over  that  shoal,  makes  at  2  o'clock,  runs  to  the  S.E.  for  2  hours, 
<1  then  sets  east  for  the  remainder  of  the  tide,  $%  hours ;  the  western 
earn  makes  at  ph.  45m.,  and  runs  W.N.W.  4^  hours. 
At  Spit  head,  at  full  and  change,  the  eastern  stream  makes  about  2  o'clock, 
hours  after  high  water  in  the  harbour,  and  runs  7  hours  S.E.  by  S. ; 
d  the  western  stream  about  9  o'clock,  2\  hours  before  high  water  in  the 
rbour,  and  runs  5  hours  N.W.  by  N. 

In  Portsmouth  Harbour  the  flowing  continues  about  seven  hours, 
d  a  narrow  stream  runs  in,  fifteen  or  twenty  minutes  after  high  water 
the  Dock- Yard.  From  the  result  of  three  years'  observations  taken 
the  Dock-Yard  it  appears  that  at  high  water,  slack  water  at  springs 
ntinues  for  eight  minutes,  and  at  neaps  sixteen  minutes. 
Looe  Stream.  At  the  western  entrance  near  the  Pullar  Buoy,  at  full 
I  change,  the  eastern  stream  makes  at  3h.  45m.,  and  the  western 
-am  at  10  hours,  and  sets  S.E.  and  N.W.  Between  2  and  3  miles 
side  of  the  Boulder  Bank,  the  stream  turns  about  an  hour  later ;  the 
tern  stream  setting  E.S.E.  and  the  western  stream  west.  Between 
Pullar  Bank  and  the  Middle  Owers,  the  eastern  stream  sets  E.S.E. 
1  the  western  stream  west.  At  the  eastern  entrance,  near  East- 
'ongh  Head,  the  eastern  stream  makes  at  4I1.  30m,  and  sets 
^3"  N.  J  N.,  and  the  western  stream  at  oh.  50m.  west.  Off  the 
»t  end  of  the  Hooe  Bank,  the  eastern  stream  makes  at  4I1.  35m. 
'  sets  E.S.E.,  and  the  western  stream  at  ioh.  30m.  W.  J  N. 
^V)out  1  mile  S.S.E.  of  the  South  Foreland  Lighthouse,  the  stream 
**Us  to  set  to  the  eastward  about  ih.  30m.  before  high  water  on  the 
^"^  at  Dover,  and  runs  from  N.E.  by  E.  to  E.N.E.  about  5A  hours,  or 
«4*  hours  after  high  water :  it  then  turns  and  sets  W.  by  S.  f  S.  about 
Ours.  At  Dover  the  flowing  stream  very  seldom  continues  more 
**  j  hours,  and  sometimes  scarcely  so  much  ;  it  is  nearly  the  same  at 
^fcugate.  To  the  northward  of  the  South  Foreland  the  streams 
**ge  their  direction  to  N.E.  £  N.  and  S.W.  £  S. 
**.  the  Downs  the  north-eastern  stream  begins  about  ih.  20m.  before 
t*  water  at  Dover,  and  continues  to  run  jh.  30m. :  it  then  turns  and 
l^  in  a  contrary  direction  till  2  hours  before  the  ensuing  high  water.* 
**  the  Gull  Stream,  1  mile  N.N.W.  from  the  Buntheari,  the  northern 
-am  begins  about  ih.  10m.  before  high  water  at  Dover,  and  con- 
-*«s  for  6  hours  :  it  then  turns  and  runs  in  a  contrary  direction  till 
tours  before  the  ensuing  high  water.  Its  direction  is  N.E.  |  N. ; 
:  the  last  hour  changes  to  E.N.E.,  and  even  to  the  southward  of  East; 
last  hour  of  the  southern  stream  changes  from  S.W.  |  S.  to  W.S. W., 
1  even  to  the  northward  of  West. 

J?or  the  tides  at  the  Southland  Head  and  Northsand  Head  of  the  Goodwin,  see 
^pertment  VL 
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At  i  mile  S.E.  of  Durlstone  Head,  at  full  and  change,  *  the  wesl 
stream  makes  at  ioh.  25m.,  and  the  eastern  stream  at  4I1.  25m., 
former  setting  W.S.W.,  and  the  latter  E.N.E. ;  their  greatest  velo 
being  about  3  knots :  the  indraught  of  the  flood  stream  in  thick  wea 
might  prove  fatel  to  a  ship  not  on  her  guard. 

At  a  third  of  a  mile  E.S.E.  of  Peverel  Point,  at  full  and  change, 
western  stream  makes  at  81i.  40m.,  and  the  eastern  stream  at  4I1.  c 
the  former  setting  S.W.  and  the  latter  N.E. ;  on  the  ebb  there  : 
dangerous  race  over  the  Ledge,  which  extends  about  a  mile  off 
Point.  The  velocity  of  the  ebb  stream  is  about  3  knots,  and  that  of 
flood  about  i£  knots.  Off  Old  Harry  at  three  quarters  of  a  r 
N.E.  by  E.  of  Standfast  Point,  at  full  and  change,  the  western  stn 
makes  at  9I1.  45m.,  and  the  flood  or  eastern  stream  at  4b.  rom., 
flood  setting  from  N.E.  by  E.  to  N.  by  E.  at  the  rate  of  1  knot,  and 
ebb  from  S.  by  W.  to  S.W.  2  knots. 

At  the  Needles,  at  full  and  change,  the  western  stream  makes 
ioh.  cm.,  and  the  flood  or  eastern  stream  at  3I1.  40m.,  and  the  velcx 
of  both  streams  over  the  Bridge  and  in  the  South  Channel  is  from  3 
4  knots ;  but  between  Hurst  Point  and  the  Island,  5^  knots,  and  to 
southward  of  the  Bridge  about  2  knots.     In  the  Solent,  the  eastern 
flood  stream  makes  at  4I1.,  and  near  the  Bramble  at  4b.  30m.* 

In  Freshwater  Bay,  about  1  mile  S.W.  of  Brook  Point,  and  the  sa 
distance  off  Atherfield  Point,  at  full  and  change,  the  western  stre 
makes  at  Ioh.  25m.,  and  runs  at  the  rate  of  1  knot,  and  the  flood 
eastern  stream  at  2h.  35m.  from  2  to  2  J  knots  ;  both  streams  take 
direction  of  the  coast.  W.  by  S.  4^  miles  from  St.  Catherine  Point, 
western  stream  makes  at  1  ih.,  setting  N.W.  |  W.  and  the  flood  or  east 
stream  at  5I1.,  in  the  opposite  direction  S.E.  |  E.,  the  rate  of  both  be 
from  2  to  4  knots  ;  but  at  1  mile  W.  by  S.  from  the  Point  the  streams 
N.W.  by  N.  and  S.E.  by  S.,  3  to  4  knots,  and  at  two  thirds  of  a  r 
S.S.W.  of  the  Point,  W.  by  N.  and  E.  by  S.,  with  the  same  velocity. 

Nearly   5  miles  S.S.E.  of  Dunnose,  at  full  and  change,  the  str* 
turns  at  ioh.  40m.  and  4I1.  30m.  and  sets  E.  ^  S.  and  W.  by  N.  ;  v 
city,  from  4  to  5  knots ;  but  S.E.,  2  miles  from  Dunnose,  the  flood 
E.  by  N.,  and  turns  at  the  same  time  as  in  Portsmouth  Harbour, 
the  ebb  W.  by  S.,  but  one  hour  earlier  than  it  does  in  the  harbour. 

Princessa.     At  the  N.W.   buoy,   at  full  and   change,  the    west 
stream  makes  at  10  o'clock,  and  runs  6  hours  W.  by  S.  £  S. 
eastern  stream  commences  at  4  o'clock,  and  sets  very  nearly  in 
opposite -direction,  E.N.E.     At  the  S.E.  buoy  the  tides  are  about 
an  hour  later,  and  set  as  follows ;  viz.,  the  western  stream,  first  p 
W.   I   S.,  gradually  becomes  more  southerly,  and  at   the  last  of 
tide  runs  S.W.  by  S.    The  course  of  the  eastern  stream  is  pretty  ne< 
the  same  throughout  the  whole  of  the  tide>  E.  by  N. 

At  the  Nab  Light  Vessel,  the  tidal  stream  is  nearly  rotary,  whi<?< 
probably  caused  by  the  Spithead  tide  meeting  the  tide  round  Dun  s 

*  In  the  Solent,  and  as  far  to  the  westward  as  Portland,  there  are  what  are  tei 
the  first  and  second  high  waters.  This  double  high  water  is  probably  caused  by 
tidal  stream  at  Spithead,  for,  as  long  as  that  stream  runs  strong  to  the  westward 
tide  is  kept  up  in  Southampton  water,  and  there  is  no  fall  of  consequence  untsM 
stream  begins  to  slack  at  Spithead,  but  when  the  stream  makes  to  the  eastwaJ 
Spithead  the  water  falls  rapidly  at  Southampton.  After  low  water,  the  tide  rises  * 
pretty  steadily  for  7  hours,  which  may  be  considered  as  the  first  or  proper  1 
water  ;  it  then  ebbs  for  an  hour  about  9  inches,  at  the  end  of  which  time  jt  s»J 
commences  to  rise,  and  in  about  1±  hours  reaches  its  former  level,  and  someti 
higher  ;  this  is  called  the  second  high  water.  To  the  mariner,  the  knowledge 
the  high  water  at  Southampton  remains  nearly  stationary  for  rather  more  * 
2.  boors  may,  in  some  coses,  be  important  Similar  first  and  second  high  w*< 
occur  on  either  shore  of  the  Solent,  as  shown  in  the  times  of  high  water  at  full  * 
change,  page  149. 

At  Havre,  on  the  French  coast,  the  high  water  remains  stationary  for  one  ha 
with  a  rise  and  fall  of  3  or  4  inches  for  another  hour,  and  only  rises  and  falls  13  incl 
for  the  space  of  3  hours  ;  this  long  period  of  nearly  slack  water  is  very  valost 
to  the  traffic  of  the  port,  and  allows  from  15  to  16  vessels  to  enter  or  leave  the  doc 
on  the  same  tide. 
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« 

ewhere  near  the  Light  Vessel ;  for  instance,  at  the  ist  hour's  flood 

by   the  shore  it  sets  East;  2d  and  3d  hours,  E.N.E.;  4th,  N.E. ;  5th, 

N.E.  by  N.;  6th,  North;  7th,  N.N. W.  to  N.W.;  and  the  last  drain 

of    the  flood,  N.W.  by  W.     The   ist  hour's  ebb  sets  W.  by  N. ;  2d 

W.   t»y  S.  to  W.S.W. ;  3d,  S.W.  by  W.  to  S.W.  ;  4th,  S.W.  £  S.,  the  first 

part;  of  the  5th  hour,  S.S.W.,  gradually  trending  to  the  southward  until 

loTir  crater  by  the  shore,  when  it  sets  S.IJ.     There  are  only  a  few  minutes 

slack.     At  full  and  change,  the  eastern  stream  makes  at  8h.  30m.,  and 

the  western  stream  at  12I1.  15m. 

-At  the  Warner,  at  full  and  change,  the  eastern  stream  makes  at 
a  o'clock,  and  runs  7  J  hours  about  S.S.E.;  and  the  western  stream  at 
^h.  3  om.,  and  runs  nearly  4^  hours  N.N. TV. 

Near  the  Horse  Elbow,  the  tide  must  be  strictly  attended  to,  for  in 
many  cases  it  sets  directly  over  that  shoal.  The  eastern  stream  makes 
at.  a  o'clock,  2  J  hours  after  the  tide  on  the  shore,  and  runs  to  the  S.E. 
7£-  hours;  the  western  stream  makes  at  9I1.  15m.,  4I  hours  after  low 
water  on  the  shore,  and  runs  nearly  5  hours  to  the  N.W. 

A  t  the  Dean  Elbow,  at  full  and  change,  the  eastern  stream,  which 
sets  over  that  shoal,  makes  at  2  o'clock,  runs  to  the  S.E.  for  2  hours, 
and  then  sets  east  for  the  remainder  of  the  tide,  5  J  hours ;  the  western 
stream  makes  at  9b.  45m.,  and  runs  W.N.W.  4^  hours. 

At  Spithead,at  full  and  change,  the  eastern  stream  makes  about  2  o'clock, 
ai  hours  after  high  water  in  the  harbour,  and  runs  7  hours  S.E.  by  S. ; 
and  the  western  stream  about  9  o'clock,  2^  hours  before  high  water  in  the 
harbour,  and  runs  5  hours  N.W.  by  N. 

In  Portsmouth  Harbour  the  flowing  continues  about  seven  hours, 
s^d  a  narrow  stream  runs  in,  fifteen  or  twenty  minutes  after  high  water 
at  the  Dock- Yard.  From  the  result  of  three  years*  observations  taken 
a*  the  Dock-Yard  it  appears  that  at  high  water,  slack  water  at  springs 
continues  for  eight  minutes,  and  at  neaps  sixteen  minutes. 

-Looe  Stream.     At  the  western  entrance  near  the  Pullar  Buoy,  at  full 
and    change,  the  eastern  stream  makes  at  3I1.  45m.,  and  the  western 
8tream  at  10  hours,  and  sets  S.E.  and  N.W.     Between  2  and  3  miles 
outside  of  the  Boulder  Bank,  the  stream  turns  about  an  hour  later  ;  the 
J^tern  stream  setting  E.S.E.  and  the  western  stream  west.     Between 
^e  l*ullar  Bank  and  the  Middle  Owers,  the  eastern  stream  sets  E.S.E. 
?n<*    the  western  stream   west.     At  the  eastern  entrance,  near  East- 
orough  Head,  the    eastern    stream    makes    at    4I1.   30m,   and    sets 
•  by  N.  J  N.,  and   the   western  stream   at  9I1.   50m.  west.     Off  the 
eat  end  of  the  Hooe  Bank,  the  eastern  stream  makes  at  4I1.  35m. 
***«!  sets  E.S.E.,  and  the  western  stream  at  ioh.  30m.  W.  J  N. 
,     -Alnmt  1  mile  S.S.E.  of  the  South  Foreland  Lighthouse,  the  stream 
^85*ns  to  set  to  the  eastward  about  ih.  30m.  before  high  water  on  the 
*•}?**  at  Dover,  and  runs  from  N.E.  by  E.  to  E.N.E.  about  5A  hours,  or 
ij  r4  hours  after  high  water :  it  then  turns  and  sets  W.  by  S.  |  S.  about 
7  hours.     At  Dover  the  flowing  stream  very  seldom  continues  more 
1?*U  j  hours,  and  sometimes  scarcely  so  much  ;  it  is  nearly  the  same  at 
"^^Xnsgate.      To   the  northward    of  the  South  Foreland    the  streams 
c«ange  their  direction  to  N.E.  £  N.  and  S.W.  £  S. 
v<In  the  Downs  the  north-eastern  stream  begins  about  ih.  20m.  before 
**igh  water  at  Dover,  and  continues  to  run  <;h.  30m. :  it  then  turns  and 
^Uos  in  a  contrary  direction  till  2  hours  before  the  ensuing  high  water.* 
In  the  Gull  Stream,  1  mile  N.N.W.  from  the  Buntheari,  the  northern 
stream  begins  about  ih.  10m.  before  high  water  at  Dover,  and  con- 
tinues for  6  hours  :  it  then  turns  and  runs  in  a  contrary  direction  till 
i£  hours  before  the  ensuing  high  water.     Its  direction  is  N.E.  |  N. ; 
trat  the  last  hour  changes  to  E.N.E.,  and  even  to  the  southward  of  East ; 
the  last  hour  of  the  southern  stream  changes  from  S.W.  |  S.  to  W.S.W., 
and  even  to  the  northward  of  West. 

*  For  the  tides  at  the  Southsand  Head  and  Northsand  Head  of  the  Goodwin,  see 
nnmoartnient  VL 
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shores,  rocks  of  many  tons  in  weight  are  lifted  from  their  beds,  and  tl 
roar  of  the  surge  may  be  heard  for  twenty  miles ;  the  breakers  rise  I 
the  height  of  sixty  feet,  and  on  the  North  Shoal,  which  lies  8  mik 
N.W.  of  Costa  Head,  the  broken  sea  is  visible  even  at  Skail  aad  Bim. 

Similar  effects  may  be  witnessed  in  any  stormy  region,  but  here  the 
are  increased  by  the  power  of  the  tidal  stream,  and  when  the  wboi 
mass  of  water  is  in  motion,  a  very  slight  inequality  at  the  bottom  of  tl 
sea  is  indicated  by  a  ripple  on  the  surface,  so  that  by  these  means  I  hat 
detected  shoal  fpots  (to  the  eastward  of  North  Ronaldsha)  at 
depth  of  47  fathoms,  though  the  difference  in  depth  was  but  20  fee 
On  the  rocky  bank  of  the  North  Shoal,  which  is  about  4  miles  i 
length,  the  ripple  readily  distinguished  any  inequality  of  10  and  15  fee 
at  a  depth  of  30  fathoms,  even  when  the  stream  was  moving  but  01 
mile  per  hour.  It  is  only  in  calm  or  very  fine  weather  that  the 
ripplings  can  be  observed,  but  when  the  wind  increases  upon  a  weathi 
tide  the  sea  will  break  over  every  inequality  of  the  sea  bottom.  The 
broken  seas  are  dangerous,  and  during  the  survey  of  these  Islands  I  hat 
often  been  in  great  peril  from  moving  the  ship  before  sufficient  time  ha 
elapsed  for  the  sea  to  become  quiet. 

The  body  of  the  tide-wave  comes  from  the  N.W.,  and  makes  hi{ 
water  on  the  whole  west  coast  of  the  Orkneys  at  nearly  the  same  tim< 
the  establishment  for  Stromness  being  9  o'clock,  and  that  for  Pier' 
wall  in  West r a,  is  about  6  minutes  later.  At  the  north-east  end  of  tl 
Orkneys  it  is  but  a  few  minutes  later  than  at  the  north-west,  as  tl 
establishment  fur  Otters  Wick  is  9b.  13m. ;  but  the  tide  there  b  pr 
bably  retarded  by  having  to  pass  over  the  shoal  water  at  the  mouth 
the  bay. 

On  the  south-cast  side  of  the  Orkneys,  in  Holm  Sound,  the  hi{ 
water  there  being  derived  from  the  tide- wave  entering  by  the  Pentiai 
Firth  takes  place  about  9b.  3/; in. 

The  vulgar  establishment,  or  time  of  high  water,  full  and  new  moc 
varies  greatly ;  the  mean  of  nine  observations  at  Otters  Wick  git 
9h.  13m.,  but  they  vary  between  8h.  58m.  and  9b.  42m. 

When  the  tide  has  to  pass  through  a  narrow  or  shallow  channel)  t 
retardation  is  very  great;  thus  it  is  high  water  an  hour  earlier  at  t 
mouth  of  Eynhallow  Sound  than  at  Kirkwall,  though  the  distance  is  1 
11  miles;  and  by  levelling  across  Sanda  (about  half  a  mile),  it  appeal 
that  when  it  was  high  water  at  Otters  Wick,  the  sea-level  was  4  f 
8  inches  above  the  sea  level  of  Catasanrl,  and  that  high  water  * 
ih.  43m.  later  at  Catasand  than  at  Otters  Wick. 

The  mean  range  of  tide  at  springs  in  the  North  Isles  of  the  Orkot 
is  1 1  feet  2  inches,  and  at  neaps  5  feet  6  inches. 

Extraordinary  springs  may  be  3  feet  4  inches  above  or  below  t 
mean;  this  result  is  greatly  increased  by  the  semidiurnal  inequality; f 
in  some  instances  the  difference  in  the  rise  of  two  consecutive  tides  h 
been  observed  to  amount  to  2  feet  10  inches. 

In  the  South  Isles  the  mean  range  at  springs  is  about  1  foot  k 
than  in  the  North,  being  10  feet ;  at  neaps  5  feet 

The  passage  from  the  westward  round  the  North  end  of  the  Orbei 
is  rendered  somewhat  treacherous  by  the  peculiar  set  of  the  tide; « 
the  body  of  the  flood  stream  coming  from  the  north-west,  a  ship  ■* 
be  6  or  7  miles  to  the  northward  of  the  Mull  of  Papa  to  drift  eta 
of  North  Ronaldsha.  The  first  half  of  the  flood  sets  from  theifu 
right  for  North  Ronaldsha  (S.E.  b.  E.  £  E.),  and  should  the  wind  fa 
while  the  flood  is  running,  there  would  be  a  great  probability  of  drtf 
ing  ashore. 

The  flood  stream  passes  slowly  the  North  coast  of  Westrt  (*°f 
ing  a  weak  offset  between  Papa  and  Aikerness),  and  joins  the  man 
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off  Moul  Head,  where  a  bore  or  rtist*  is  formed,  which  stretches  Bore  off  Papa. 
miles  to  sea.  The  tide  here  runs  about  6  knots ;  between  Papa  uafe  ^  j»^e 
rth  Ronaldsha  3  knots;  but  near  North  Ronaldsha  the  rate 
creases  to  6.  knots,  passing  over  the  Altars  of  Linnay  and  Seal 
with  great  violence.  The  flood  splits  on  the  West  coast,  of 
tonaldsha  with  the  Established  Kirk  (the  southernmost)  in  one 
mail  byre ;  and  should  a  vessel  be  drifting  down  on  the  island, 
aid  endeavour  to  pass  to  the  southward,  when  she  will  go  clear 
thing. 

eal  Skerry  there  is  a  bad  rost  with  southerly  winds,  and  the  Seal  Skerry 
is  at  six  knots  between  that  point  and  Dennis  Head;  it  does  R6st- 
'ever,  touch  the  shore,  but  leaves  a  small  eddy  or  counter-tide,  North 
oats  can  turn  up  as  far  as  the  Skerry.  Ronaldsha. 

ide  sets  strongly  between  Fair  Isle  and  the  Orkneys.     For  on  Tide  Stream* 
asion  having  Dennis  Head  bearing  S.  \  E.  distant  8  miles,  the  between  Fair 
ving  set  S.E.  £  S.  for  three  hours,  and  being  then  high  water  on   q^  s 
e,  it  shifted  its  direction  3f  points  ;  that  is,  it  set  South  for  the     r 
■ee  hours,  or  until  it  was  half-ebb  on  the  shore,  its  greatest  rate 
been  3    to  4  knots.     An   hour  before  this,  the  vessel's  track 
o  take  a  curved  form,  which  continued  to  grow  sharper  as  the 
tide  decreased,  so  that  without  any  stopping,  we  found  ourselves 
with  the  ebb  stream  North,  and  parallel  to,  but  at  the  distance 
les  from,  our  former  track.     The  ebb  stream  continued  steadily 
)r  four  hours,  running  2*8  at  its  strength,  after  which  it  began 
e  to  the  eastward ;  the  stream  thus  appearing  to  describe  a  long 
d  revolving  in  the  direction  of  the  hands  of  a  watch. 

o  appears  that  when  it  is  half-flood  on  the  shore,  it  is  slack   Tide  and  half- 
the  stream ;  that  when  it  is  low  water  on  the  shore,  the  flood-  '"**• 
is  running  strongest,  but  changing  its  direction  from  S.E.  |S. 
1,  and  that  the  reverse  happens  during  ebb  tide. 
i  observations  will  show  how  little  dependence  can  be  placed 
direct  course  among  these  treacherous  tides ;  and  those  who 
en  beating  about  for  some  days  against  a  head  wind  are  par- 
exposed  to  this  danger.     It  is  a  common  remark  with   the 
f  North  Ronaldsha,  that  all  vessels  come  ashore  with  the  flood 
d  it  is  readily  seen  how  this  takes  place,  for  the  accident  of  it 
ther  flood  or  ebb  tide  will  make  a  difference  of  between  30 
oiles  in  position. 

lood  stream  from   Runabrake  sets  into  North  Ronaldsha  firth  North 
ite  of  3  knots ;  from  the  Holms  of  Eyre  it  sets  over  the  Baas  of  ^»oW»*« 
and  both  streams  passing  through  the  firth  at  the  rate  of  4 
mtinue  to  run  two  hours  after  high  water  on  the  shore. 

le  Start  the  first  of  the  flood  sets  to  the  southward  at  4,  but  Start  of  Sanda. 
as  the  stream  grows  older,  to  S.W.     There  is  an  extremely 
off  the  Start  with  southerly  winds  and  flood  tide;  it  stretching  R^« 
dies  to  sea,  but  being  heaviest  near  the  shore. 

en    Westra  and   Sanda  the   stream   is  scarcely  sensible,   but  Calf  and  Lashy 
g  strength  as  it  approaches  Calf  Sound  and  Lashy  Sound,  it  Sounds. 
hrough  those  narrow  passes  at  the  rate  of  6  knots;  but  de- 
to  2  or  3  knots  in  Eda  Sound,  where  the  stream  falls  into  the 
Firth.     In  those  Sounds  the  stream  runs  i£  hours  after  it  is 
ter  on  the  shore. 

umess  Sound  the  tide  begins  to  the  eastward  half-an  hour  before  Spumes* 
water  on  the  shore,  or  1 J  hours  before  it  is  low  water  in  the  Sound. 
and  turning  every  six  hours.     This  stream  is  like  a  mill-race  in 

roDotmced  renat)  a  Scandinavian  word,  meaning  a  roaring,  broken,  tidal  sea. 

H  2 
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Stroma  and 
Westra  Firths. 

North  ShoaL 


Brough  of 
Birsa. 


West  coast  of 
Bowsa. 


Shea  Skerries. 


Kiti  Holm, 
War  Ness. 


Stronsa  Firth. 


Weatherness 
and  Fara  Nest 
Sounds. 


and 


JEaUshaan 
Shapinsha. 


Sound. 


Wyre  Sound. 
Swine  Hob*. 


Between  Gairsa 
and  Shapinsha. 

and  by  Work 
Head. 


the  narrows  when  passing  Spur  Ness,  but  it  speedily  becc 
in  Sanda  Sound,  and  off  Kettletaft  it  scarcely  runs  2  knots. 

In  the  Stronsa  and  Westra  Firths,  which  form  one  co: 
nearly  straight  channel,  the  tide  stream  is  very  rapid,  as  t 
and  Enhallow  Sound  the  body  of  the  ocean  tide  is  discharg 

At  the  North  Shoal,  which  is  ij  miles  from  the  entrance 
the  tide  sets  W.  by  S.  (towards  the  entrance),  and  at  spr 
runs  2  miles  an  hour ;  neaps  about  one. 

Along  the  coast  of  West  Mainland,  or  Pomona,  the  st 
sensible  off  the  points  ;  but  off  the  Brough  of  Birsa  the  floo 
to  the  northward  for  two  hours  after  it  is  high  water  c 
when  its  greatest  rate  is  2  knots. 

From  the  Brough  of  Birsa  the  flood  sets  along  shore  f 
Sacquoy  Heads,  increasing  in  velocity  as  it  approaches 
Firth.  The  influence  of  the  indraught  through  Eynhall< 
scarcely  felt  beyond  a  line  joining  Costa  Head  and  the  Reef 

The  flood  stream  runs  South  along  the  West  coast  of  ' 
the  Noup  to  the  point  of  Skea,  and  over  the  Skea  Skerric 
them  and  Rowsa  the  stream  acquires  great  force,  even  ( 
does  not  turn  for  two  hours  after  high  water  on  the  shoi 
weight  passes  close  round  Kili  Holm,  and  crosses  for  Wt 
South  Point  of  Eda,)  and  the  Greenholms; 

At  War  Ness  the  tide  stream  runs  7  knots, 'and  the  rost 
passable  during  southerly  gales   and  spring  flood.     At  tl 
Sound  between  the  Gio  Ness  of  Shapinsha  and  War  Ness 
commotion,  and  when  bound  to  Stronsa,  a  line  of  breaker 
times  be  seen  roaring  and  foaming  within  half  a  cable's 
vainly  looking  for  a  gap  or  smooth. 

The  main  stream  from  War  Ness,  joined  by  the  Stream  fron 
sets  past  Housholra  Head,  and  clear  of  Auskerry  to  the  op 
from  the  Greenholms,  past  Shapinsha  and  Deerness,  when 
by  the  String,  the  usual  name  for  the  direct  run  of  the  strea 
hallow  Sound  by  Gairsa,  Eiler  Holm,  and  Deerness.  Its  1 
Shapinsha  and  Rousholm  is  6  knots,  and  between  the  Mull 
and  Auskerry  about  4  knots. 

The  tides  in  Weatherness  and  Fara  Ness  Sounds  are  j 
stream  turns  to  the  eastward  as  soon  as  the  tide  has  ceased 
the  shore ;  that  is,  the  flood  stream  makes  i\  hours  befo 
Westra  Firth.  The  stream  pours  through  the  narrows  of 
and  Fara  Ness  Sounds  at  the  rate  of  4  knots,  and  then  sets 
towards  Calf  Sound. 

A  very  weak  stream  runs  south  through  Howan  Sounc 
flood,  and  it  is  also  weak  on  the  East  side  of  Egilsha ;  for  thi 
stream  goes  transversely  across  the  channel,  and  leaves  c 
still  water  along  Egilsha  and  the  North  side  of  Shapinsha. 

The  flood  stream  from  Costa  Head  and  the  reef  of  Q 
towards  Eynhallow,  and  divides  there,  passing  Burgher  ai 
Race  at  the  rate  of  7  knots ;  the  streams  unite  when  past  tl 
do  not  average  more  than  4  knots  down  Eynhallow  Sound. 

A  very  weak  stream  passes  eastwards  through  Wyre 
another  South  of  Wyre  island ;  but  off  Swine  Holm,  whe 
stream  unites  with  that  from  the  Westra  Firth,  the  rate  so 
a  knots.     In  the  narrow  channels  among  the  group  of  Ho 
Gairsa  and  Shapinsha,  the  flood  sets  southerly  6  knots. 

The  main  stream  from  Eynhallow   Sound  passes  S.  of 

thence  transversely  to  Stromberry  Head,  and  on  throug 

"Sound.     The  tide  stream  is  narrow  in  its  passage  between 

and  EUer  Holm,  nor  does  the  Siring  expand  for  some  di 
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patting  that  place ;  the  rate  at  springs  is  about  3  knots,  and  the  stream 

does  not  turn  till  i£  hours  after  high  water  on  the  shore. 
The  flood-stream  running  through  Hoy  Sound  commences  on  the  jj^  Sound, 

North  Side  at  the  Millstone  Quarry,  4  miles  from  Hoy  Mouth,  and  on 
the  South  from  Hoy  Head;  the  indraught  is  scarcely  felt  5  miles  outside 
the  entrance. 

In  Hoy  Mouth  the  rate  of  the  stream  is  4  knots,  until  it  divides 
upon  Gremsa,  when  the  rate  increases  to  6  knots ;  one  stream  passing 
through  BurwicK  Sound,  the  other  between  Gremsa  and  Stromness.  BurwickSound, 
The  tide  goes  over  the  Skerry  Ness,  and  from  thence  sets  fair  for  the 
Skerries  of  Clestron,  where  it  divides,  one  stream  running  up  and  fill- 
ing the  Bay  of  Irland,  and  at  half  flood  setting  as  a  back-tide  out  of 
Ciureton  Road;  the  other  setting  rather  oh?  shore  at  first,  and  then 
towards  Houton  Head.  From  Burwick  Sound  the  stream  sets  along  the  Houton  Head. 
shore  of  Hoy  to  Green  Head,  the  rate  being  scarcely  3  knots ;  and 
Gremsa  causes  a  large  arrear  of  slack  water  in  the  middle  of  the  Sound. 
After  passing  Houton  Head,  the  flood  stream  becomes  diffused  in 
ScapaFlow,  and  is  only  sensible  off  that  point;  its  general  direction  ScapaFlow. 
n  towards  Holm  Sound,  and  at  the  Barrel  of  Butter  it  scarcely  runs 
1  knots  at  springs.  On  the  West  side  of  Holm  the  stream  drains 
along  shore  to  Halcrow  Head,  where  it  meets  the  stream  from  the 
Pentland  Firth. 

The  tide  stream  run*  with  greater  velocity  and  turbulence  through  the  Pentland  Firth. 
Pentland  Firth  than  in  any  other  part  of  the  Orkneys ;  so  that  with  a 
strong  gale  and  a  weather  spring-tide  the  sea  is  in  many  places  im- 
putable, and  after  the  wind  has  gone  down,  the  sea  continues  to  break 
^ith  great  violence  for  some  days,  indeed  in  a  sailing  ship  more  danger 
i*  to  be  apprehended  from  a  calm  than  from  a  gale  of  wind.  The  tide 
ware  from  the  Atlantic,  opposed  by  the  West  coast  of  the  Orkneys,  is 
petted  against  the  shores  of  Caithness,  where  at  Thurso  the  tide  rises 
W*riy  j  feet  higher  than  at  Stromness,  though  the  latter  is  but  20  miles  to 
the  northward.  This  accumulated  mass  of  water  finds  egress  through  the 
Pentland  Firth,  where  the  velocity  of  the  stream  near  the  Little  Skerry 
**•  said  by  Captain  Otter  to  have  acquired  the  rate  of  10  knots. 
At  the  Great  and  Lother  Skerries,  which  resist  a  large  body  of  the  tidal 
statin,  the  water  is  sensibly  higher  by  1  or  2  feet  upon  the  stream 
side,  and  a  small  rapid  is  formed,  of  little  height  indeed,  but  of  great 
power.  Vessels  that  have  drifted  upon  this  rock,  when  covered  by  the 
tide,  have  been  rolled  over  it,  and  sunk  in  deep  water  on  the  other  side. 

The  establishments  of  the  following  places  in  the  Pentland  Firth  were 
determined  by  Captain  Otter : — 

Establishments. 


BuutBcnfasterBoftd 
**tt*byir«B 
South  Side 


TP«nd   Head,   Great 


High 
Water. 


h.  BDL 

8  *8 

so  14 

9  47 

so  14 

9  %S 

"  4 

10  S3 

9  3 


Bin  above  the 

mean  level  of 

L.W.  ordinary 

Bprlngg. 


Spring 


ft.  in. 

»3  3 

S  6 

1  6 


1     9 


Neap. 


ft.  in. 

9  6 

6  o 

6  o 


6     6 


Range,  or  Rifle 

between 
L.W.  and  H.W. 


At 
Springs. 


ft.  in. 

13  3 

8  6 

7  6 


7      9 


At 
Neaps. 


ft.  in. 

S  9 

4  © 

4  © 


BmfABTB. 


Deduced  from  4 

observations. 
Mean  of  19  comparisons, 

but  very  irregular. 
Mean  of  za  comparisons 

with  Thurso. 


Mean  ofjs  comparison* 
with  Thurso. 


Mean  of  7  comparisons 
with  Thurso. 
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Rate. 


Direction. 


Hoxa  Sound, 


* 


Holm  Sound* 

Water  Sound. 

Cantick  Sound. 

East  side  of 
Hoy. 

Pentland  Firth  ; 
round  Swona  ; 


from  WidewaU. 


Pentland 
Skerries. 


The  directions  as  well  as  the  velocities  of  the  tidal  stream  in  the 
Pentland  Firth  vary  with  the  hour  of  the  tide ;  and  in  almost  every 
case  the  flood  takes  a  more  southerly  direction  as  the  tide  grows  older, 
and  the  contrary  with  the  ebb. 

The  flood  stream  comes  South  along  the  shore  of  Hoy,  and  East  along 
the  coast  of  Caithness  ;  and  the  indraught  increases  in  approaching  the 
entrance.  Between  Turn  Ness  and  Dunnet  Head  the  usual  swings 
rate  is  7  knots,  but  as  they  round  the  South  end  of  Swona  and  North 
end  of  Stroma,  it  rises  to  9  knots,  and  when  rushing  past  the  Great 
Lother  to  10.  About  i£  hours  after  it  is  high  water  on  the  shore, 
the  flood  stream  makes  strong  along  the  coast  of  South  Walk,  and 
curving  to  the  northward  of  Swona,  washes  the  Great  Lother,  and 
passes  to  the  northward  of  the  Pentland  Skerries. 

At  a  later  period  of  the  tide,  the  stream  from  Brims  Ness  goes  direct 
to  the  South  end  of  Swona  and  to  the  Southward  of  the  Pentland  Sker- 
ries; so  that  after  it  is  half  flood  in  the  stream  (equal  to  high  water  on 
the  shore),  if  a  ship  is  a  mile  to  the  southward  of  Brims  Ness,  she  will 
pass  a  mile  to  the  southward  of  Swona,  and  the  same  distance  to  the 
southward  of  the  Skerries. 

From  Cantick  Head  the  flood  stream  sets  past  Stangar  Head,  and 
crossing  Hoxa  Sound  divides  on  the  Lime  Kiln ;  one  very  weak  stream 
setting  to  the  southward  along  South  Ronaldsha,  while  the  other  runs 
about  4  knots  towards  Water  and  Holm  Sounds.    ' 

Through  Holm  Sound  the  rate  of  the  stream  is  6  knots  where  strongest, 
and  it  turns  at  one  hour  after  it  is  high  water  on  the  shore.  The  rate 
through  Water  Sound  is  4  knots,  '' 

From  Cantick  Head  a  weak  stream  runs  northwards,  filling  Long 
Hope  and  the  bays  on  the  east  side  of  Hoy,  and  finding  outlets  thrdogh 
Gutter  and  Weddel  Sounds ;  the  rate  at  springs  in  the  narrowest  part 
of  these  Sounds  is  2  knots. 

Between  Cantick  Head  and  Swona  the  general  direction  of  the  stream 
is  towards  South  Ronaldsha,  and  southward  between  it  and  Swona; 
but  it  is  almost  impossible  to  predict  exactly  what  direction  a  drifting 
vessel  would  take ;  with  Barth  Head  open  North  of  Swona,  the  first 
quarter  flood  would  send  her  to  the  northward  of  that  island,  and  through 
the  mid-channel  between  it  and  South  Ronaldsha;  but  the  half  flood 
would  probably  press  her  too  close  to  Barth  Head,  and  perhaps  on 
the  Great  Lother. 

The  first  of  the  flood  stream  from  Widewall  sets  direct  on  Barth 
Head  and  the  Lother,  so  that  in  light  winds  vessels  should  in  all  case* 
pass  as  near  to  the  North  Head  of  Swona  as  possible.  As  a  general 
rule,  if  a  ship,  having  left  Widewall  with  light  winds  and  flood  tide, 
should  drift  nearer  to  Swona  than  Barth  Head,  she  will  be  likely  to 
clear  the  Lother — if  nearer  to  Barth  Head,  she  will  go  too  close  to  that 
rock. 

When  the  flood  stream  first  makes  at  the  north  head  of  Swona,  it 
first  sets  across  the  channel,  but  presently  turns  to  the  southward,  ptsnWJ 
clear  of  the  Lother,  and  then  to  the  northward  of  the  Pentland  SkerrieH 
but  after  half  flood  in  the  stream,  equal  to  high  water  on  the  shore,  the 
stream  from  the  north  end  of  Swona  bends  round  to  the  southward  « 
these  islands,  aud  consequently,  at  a  certain  period  of  the  tide,  a* 
toward>  them. 

Between  the  Lother  and  the  Skerries  the  flood  stream  sets  fair  out  to 
sea,  about  E.S.E.,  joining  the  main  stream  from  Strotisa  Firth. 

From  the  South  end  of  Swona  the  first  flood  sets  right  on  the  Gi** 
Skerry,  dividing  the. e,  and  running  7  knots  close  to  the  Northroch* 
On  the  South  side  thj  stream  sets  off  (leaving  a  narrow  eddy  inside),** 
first  towards  the  Little  Skerry,  but  it  gradually  curves  and  goes  dear  of 
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e  Clette.  A  vessel,  however,  must  be  very  near  the  Great  Skerry  to 
ift  in  that  direction ;  if  only  half  way  between  the  Great  and  Little 
terries  she  would  infallibly  drive  upon  the  rocks,  where  the  current 
n*  like  a  mill-stream.  It  must  be  observed,  that  the  general  ten- 
ncy  of  the  flood-stream  is  to  set  clear  to  the  westward  of  the  Skerries, 
d  that  a  vessel  must  be  very  near  the  opening  between  the  Great 
d  Little  Skerries  before  she  would  feel  its  indraught.  After  half 
Le  in  the  stream,  the  set  of  flood  from  Swona  goes  well  clear  to  the 
uthward  of  the  Pentland  Skerries. 

I  cannot  state  with  the  same  personal  confidence  the  direction  of 
e  streams  of  tide  on  the  South  side  of  the  Pentland  Firth,  but  the 
.periments  of  Capt.  Otter  show  that  the  flood  stream  from  Dunnet 
ead  and  St.  Johns  Point  has  a  tendency  to  pass  to  the  northward 

Stroma,  so  that  a  buoy  set  adrift  within  half  a  mile  of  Mey  Bay  Inner  Sound. 
ill  not  float  through  Inner  Sound,  but  rather  drift  on  shore  on  the 
est  side  of  Stroma ;  and  from  this  it  would  appear  that  a  vessel  one 
ile  to  the  northward  of  Dunnet  Head,  with  strong  flood,  will  go  well 
ear  to  the  northward  of  Swona. 

The  last  of  the  flood  stream  is  pressed  down  upon  Dtmcansby  Head,  ^wuansby 
here  it  does  not  cease  running  till  4  hours  ebb  on  the  shore  ;  for  which  **ewL 
sawn,  when  a  vessel  is  turning  up  from  the  southward,  she  should  rather 
adeavoar  to  enter  the  Firth  upon  the  North  side,  when  she  will  usually 
e  able  to  get  as  far  as  Brough  Ness  while  the  flood  is  still  running. 

There  are  large  eddies  under  Stroma   and  Swona  with   the  flood,  Eddies  of 
ad  where  they  meet  the  main  stream  little  whirlpools  are  produced,  Swona  and 
rhieh  credulity  has  exaggerated   into  objects  of  importance ;   on  rare   Stroma* 
ccuioDs  they  might  be  dangerous  to  boats. 

It  is  almost  still  water  to  the  eastward  of  the  Skerries  during  flood,  Eddies  of 
nd  a  large  eddy  is  formed  between  the  Great  Lother  and  Old  Head,  Pentland 
onunencing  at  half-flood  on  the  shore  ;  it  is  called  Liddel  Eddy,  from  %JYtt£* 
6nn  of  that  name  in  South  Ronaldsha.  LuUUL  -***' 

Wherever  the  tide  stream  is  rapid  past  any  point  there  is  always  an 
tidy  on  the  opposite  side,  and  these  eddies  increase  as  the  tide  grows  older, 
H  at  last  only  a  narrow  stream  of  the  former  tide  is  left ;  this  may  be 
dl  witnessed  in  Hoy  Sound,  where  the  flood  stream  is  sometimes 
uninfehed  by  the  encroaching  ebb  to  20  and  30  feet  in  breadth. 

The  indraught  of  the  ebb  stream  to  the  Pentland  Firth  is  felt  at  a  Ebb  stream, 
>Dsiderable  distance    from   the  entrance,  so  that  vessels  leaving  the 
toll  of  Deerness  in  calm  weather  are  sometimes  drifted  into  the  Pent* 
°d  Firth.     From  Copinsha  the  stream  runs  nine  hours  to  the  south- 
ed, from  half  flood  on  the  shore  to  low  water ;  but  its  rate  is  slow, 
wr  exceeding  2  knots,  except  near  Old  Head,  where  it  runs  four. 
There  is  not  much  danger  to  be  apprehended  from  the  ebb  stream  in  in  the  Firth. 
e  Pentland  Firth  when  it  has  made  strong ;  about  3  hours  after  low 
iter  on  the  shore,  it  sets  fairly  through  between  Duncansby  Head  and 
e  Skerries,  between  Swona  and  Stroma,  and  over  towards  Hoy ;  and  a 
*sel  must  be  far  within  a  line  joining  Duncansby  Head  and  the  North 
id  of  Stroma,  to  feel  the  indraught  of  the  Inner  Sound ;  for  a  buoy  Inner  Sound. 
at  has  drifted  through  that  Sound  with  the  flood  stream  will  not 
torn  with  the  ebb. 

Round  Brough  Ness  the  ebb  pours  with  great  violence,  and  over  the 
^of  the  Great  Lother,  where  several  vessels  have  thereby  been  lost.       Great  Lother, 
The  stream  from  the  North  side  of  the  Pentland  Skerry  sets  upon 
*ona,  dividing  upon  the  South  Clette  ;  but  the  last  part  of  the  ebb  will   Suxma. 
>  to  the  northward,  between  Barth  Head  and  Swona. 

«om  the  North  Head  of  Swona  the  first  ebb  goes  towards  Brims  Ness, 
*  last  towards  Switha.     There  is  a  very  large  eddy  under  Swona  Eddy. 
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Eddy  of 
Stroma, 


during  ebb  tide,  which  before  the  tide  is  done  almost  reaches  as  fir  if 
Can  tick  Head. 

The  ebb  stream  sets  fairly  through  the  Firth  from  the  North  end  of 
Stroma  till  it  meets  the  stream  coming  from  Inner  Sound  and  inclotes 
a  large  eddy  ;  at  half  tide  these  united  streams  set  over  toward  Turn  Ness, 
where  the  last  of  the  ebb  tide  drains,  while  there  is  comparatively  itiU 
water  on  the  South  side,  between  Dunnet  Head  and  St.  Johns  Point 

It  does  not  appear  necessary  to  follow  the  course  of  the  ebb  strew 
throughout  the  Orkneys,  as  in  almost  every  case  it  is  the  reverse  of 
the  flood,  nor  to  enter  into  detail  of  those  phenomena  which  are  com- 
mon to  all  masses  of  water  in  motion,  and  which  any  one,  by  observing 
the  directions  of  the  channels  and  the  apparent  obstructions  of  the 
several  streams,  can  learn  from  the  chart. 


REMARKS  ON  THE  SET  OF  THE  TIDAL  STREAMS  IN 
THE  IRISH  AND  ENGLISH  CHANNELS,  AND  IN  THE 
NORTH  SEA.— By  Rear-Admiral  F.  W.  Bbechey,  F.R.S. 


The  Common 
Standard  for 
the  turn  of  the 
Streams 


is  High  Water 
at  Dover  and 
Liverpool 


Of  mouth  of 

English 

Channel. 


South  of  SciHy. 


BristolChannel. 


A  careful  investigation  of  the  tides  in  the  Irish  Channel,  the  English 
Channel,  and  in  the  North  Sea,  has  shown  the  possibility  of  referring 
the  movements  of  the  several  streams  to  a  common  standard,  instead 
of  resorting  to  the  troublesome  process  hitherto  in  use,  of  comparing 
the  motion  of  the  streams  with  the  varying  times  of  high  water  along 
the  coast. 

For  the  entrance  of  the  English  Channel  and  North  Sea  the  time 
of  high  water  at  Dover  may  be  considered  the  standard  ;  and  for  the 
whole  of  the  Irish  Channel,  the  time  of  high  water  on  the  shore  at  the 
entrance  of  Liverpool. 

Off  the  mouth  of  the  English  Channel  the  stream,  although  materiiUy 
influenced  by  the  indraft  and  outset  of  the  Channel,  will  be  found  running 
to  the  northward  and  eastward,  while  the  water  is  falling  at  Dover;  and 
to  the  southward  and  westward  while  it  is  rising  at  that  port.  The  parti- 
cular direction  given  to  the  stream  in  this  part  of  the  sea,  by  the  meeting 
of  the  Channel  and  of  the  offing  tides,  will  be  shown  in  the  following 
table  (Compartment  I.);  and  it  is  only  necessary  to  mention  here,  that  to 
the  southward  of  the  parallel  of  Scilly,  the  tides  of  die  Channel  and  oiling 
blend  together  with  varying  force  and  direction,  and  occasion  the 
stream  to  be  constantly  changing,  and  in  some  places  even  to  make 
the  entire  circuit  of  the  compass  in  one  tide,  without  ever  remaining 
long  upon  any  one  point.  So  that  any  written  description  of  their 
course  is  rendered  almost  impossible,  and  the  table  alone  muft  he 
consulted  for  the  direction  at  any  particular  .hour.  From  this  revolting 
motion  of  the  stream,  it  has  been  asserted  that  a  vessel  can  never  be 
carried  far  in  any  one  direction  by  the  tide.  Such,  however,  if  not 
the  case ;  for,  although  it  may  be  true  that  while  at  anchor  in  a  parti- 
cular spot  the  vessel's  head  will  turn  to  every  point  of  the  compaat,  J<* 
directly  she  is  loose  she  will  be  carried  away  upon  a  rhomb  depenifing 
upon  the  state  of  the  tide  at  Dover. 

From  the  parallel  of  Scilly  to  the  Bristol  Channel  the  stream  is  *** 
regular,  and  while  the  water  is  falling  at  Dover,  will  be  found  setting  * 
the  northward:  near  the  coast  partaking  of  the  direction  of  the  shore,  as* 
turning  sharply  round  Trevosr  Head  and  Hartland  Point  into  thefti**1 
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noel ;  and  while  the  water  is  rising  at  Dover,  setting  as  sharply  out 
le  Bristol  Channel  and  along  the  land  towards  Scilly. 

y  many  observations,  the  Light  vessel  at  the  Seven  Stones  has  been  .  Seven  Stones, 
id  to  swing  to  the  northern  tide  7  minutes  after  high  water  at  Dover; 
at  Trevose  Head  the  northern  tide  to  make  12  minutes  after  Dover. 

as  a  vessel  advances  up  the  Bristol  Channel  the  stream  turns  pro- 
iively  later.  The  tides  of  that  estuary  do  not  follow  the  same  law 
tlv  as  the  tides  of  channels  which  are  open  at  both  extremities.  The 
jtions  of  the  stream  in  the  Bristol  Channel  will  be  given  hereafter ; 
esent  I  wish  to  draw  the  attention  of  the  seamen  to  the  particular 

that  while  the  stream  from  Scilly  is  setting  to  the  northward  the 
m  from  the  Irish  Channel  will  be  found  setting  to  the  southwardly  and  Meeting  of  the 
these  streams  meet  off  the  entrance  of  the  Bristol  Channel  in  about  Stream  in 
•arallel  of  5i°*oo  where  both  turn  into  that  channel.     As  a  general  5^& 

in  all  the  space  eastward  of  a  direct  line  joining  Scilly  and  the  Streams  between 
;ar,  the  stream  will  be  found  running  to  the  eastward  towards  the  &%  ^nd 
4)1  Channel,  while  the  water  is  falling  at  Dover  and  Liverpool,  and  Tuskar. 
versd,  setting  to  the  north-east  on  the  southern  side  of  the  Channel 
to  the  south-east  on  the  northern  side.      Such  is  the  general  set  of 
tream  in  this  part  of  the  sea,  which  1  have  given  in  general  terms 
ow  that  to  the  eastward  of  the  line  above  mentioned  a  strong  indraft 
rds  the  Bristol  Channel  will  always  be  experienced  while  the  water  qjt  g  e<^  ^ 
ling  at  Liverpool,  and  vice  versa.     To  the  westward  of  this  line  the  Ireland. 
appear  to  be  slack  ;  but  we  are  in  want  of  further  observations  in 
lis  part  before  any  particulars  can  be  entered  into.     Towards  Cape 
r  the  northern  stream  from  Scilly  seems  to  join  the  southern  and 
jrn  streams  from  the  Irish  Channel,  and  both  pass  to  the  north-west 
d  Cape  Clear,  and  vice  versd. 

:  the  Smalls  Lighthouse  it  is  slack  water  5  minutes  before  high   Off  the  SmaUs. 

r  at  the  entrance  of  Liverpool;  the   stream  sets  past  the  rock 

5.  by  W.  4  W.  direction  while  the#  water  is  falling  at  Liverpool, 

N.  by  E.  J  Ew  while  it  is  rising  there,  veering  to  N.  by  E.  during 

iro  last  hours  of  the  tide.     The  strength  of  the  tide  is  sensibly  felt 

ibout  and  all  the  way  from  the  Smalls  to  Pembroke,  running  up- 

*  of  3!  or  4  knots  at  the  height  of  the  springs.  To  the  southward 
e  Smalls  the  stream  sweeps  round  in  a  broad  curve  to  the  S.E.,  and 
s  the  Bristol  Channel  while  the  water  is  falling  at  Liverpool  and 
wt<f,  as  before  stated.  The  entrance  of  Liverpool  is  properly  the 
ard  to  which  the  turn  of  the  stream  in  these  pages  is  referred, 
wherever  a  reference  is  made  to  that  place  it  must  be  understood  as 
;  18  minutes  earlier  than  the  time  of  high  water  at  St.  Georges 
to  which  the  tide  tables  are  adapted. 

the  Irish  side,  at  the  Saltees  Lightship,  for  instance,  the  water  Off  the  Saltees* 
&k  22  minutes  before  it  is  high  water  at  Liverpool  entrance.  The 
n  seta  W.S.W.  from  a  quarter  of  an  hour  before  high  water  at 
pool  entrance  to  i£  hours  after,  and  then  W.N.W.  to  low  water, 
flood  or  rising  Hoe  at  Liverpool  sets  past  the  Saltees  for  the 
I  hours  E.  by  S.,  then  E.S.E.  for  the  2  next  hours,  and  S.E.  by  E. 
te  last  hour,  when  the  tide  slacks,  as  before,  22  minutes  before  high 

*  at  Liverpool  entrance. 

wn  the  Saltees  Lightvessel  to  the  Tuskar  the.  stream  sets  along  QyCarnsors 
ind,  but  towards  Carnsore  Point  begins  to  tend  to  the  northward  on  i™*** 
ood,  and  finally  sets  sharply  round  that  point  into  the  Irish  Channel! 
nuit  be  carefully  watched  by  vessels  in  this  situation. 
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Streams  turn 
with  the  tides 
of  Liverpool 
and  Morecambe 
Bay. 


Streams  enter 
A.  and  S.  of 
Ireland. 


Southern 
strtatnsfrom 
Tushar  to  the 
Isle  of  Man. 


Eastern  Branch 
of  S.  stream  sets 
into  Cardigan 
Bay. 


SECTION  I. 
The     Tidal    Streams    of    the  Irish    Channel,    with   Tabid 
showing    their  course  and    rate  when    at  their  greater 
Strength. 

In  the  Irish  Channel,  as  before  observed,  experiments  have  shown  that, 
notwithstanding  the  variety  of  times  of  high  water  throughout  the  Chan- 
nel, the  turn  of  the  stream  over  all  that  part  which  may  be  called  the 
fair  navigable  portion  of  the  Channel  is  nearly  simultaneous ;  that  (he 
northern  and  southern  streams  in  both  Channels  commence  and  end  ia 
all  parts  (practically  speaking)  at  nearly  the  same  time;  and  that  that 
time  happens  to  correspond  nearly  with  the  time  of  high  and  low  water  oi 
the  shore  at  Ute  entrance  of  Liverpool  and  of  Morecambe  Bay,*  a  spot 
remarkable  as  being  the  point  where  the  opposite  tides  coming  round 
the  extremities  of  Ireland  terminate.  So  that  it  is  necessary  only  to 
know  the  times  of  high  and  low  water  at  either  of  these  places,  to 
determine  the  hour  when  the  stream  of  cither  tide  will  commence  ©rfcr- 
mhtate  in  any  part  of  the  CltanneL  For  this  purpose  the  Liverpool 
tide-table  may  be  used,  subtracting  18  minutes  from  the  times  there 
given,  in  consequence  of  the  high  water  at  St.  Georges  Pier  being  later 
than  the  point  which  is  considered  as  the  head  of  the  tide,  and  which 
will  be  found  fully  explained  at  page  125. 

The  tide  from  the  Atlantic  enters  the  Irish  Channel  by  two  channels; 
of  which  Carn  so  re  Point,  the  S.E.  point  of  Ireland,  and  St  Darids 
Head,  the  S.W.  point  of  Wales,  are  the  limits  of  the  southern  one;  and 
Rathlin  and  the  Mull  of  Cantyrc  the  boundaries  of  the  northern. 

The  central  portion  of  the  stream  of  flood  or  ingoing  stream,  runs 
nearly  in  a  line  from  a  point  midway  between  the  Tuskar  and  the  Bishops, 
to  a  position  16  miles  due  west  of  Holyhead  ;  beyond  which  it  begins  to 
expand  eastward  and  westward  ;  but  its  main  body  preserves  its  direction 
straight  forward  towards  the  Calf  of  Man,  which  it 'passes  to  the  east- 
ward with  increased  velocity  as  far  as  Langness  Point,  and  then  at  a 
more  moderate  rate  on  towards  Maughold  Head.  Here  it  is  arrested 
by  the  flood  or  southern  stream  from  the  North  Channel  coming  round 
the  Point  of  Ayr,  and  is  first  turned  round  to  the  eastward  by  it,  and 
then  goes  on  with  it  at  an  easy  rate  direct  for  Morecambe  Bay;  thus 
changing  its  direction  nearly  eight  points. 

The  outer  portions  of  the  stream  are  necessarily  deflected  from  the 
course  of  the  great  body  of  the  water  by  the  impediments  of  banks  on 
the  Irish  side  of  the  Channel,  and  by  the  tortuous  form  of  the  coast  01 
the  Welsh.  The  eastern  portion  passing  Linney  Head,  rushes  with  great 
rapidity  between  the  Smalls,  Grassholm,  and  Milford  Haven  towards  the 
Bishops,  which  it  passes  at  a  rate  of  between  4  and  5  knots;  setssharplj 
round  those  rocks  in  an  E.N.E.  direction  right  over  the  Bass  Bank,  and 
into  Cardigan  Bay ;  makes  the  circuit  of  that  Bay,  and  sets  out  agahl 
towards  Bardsey,  at  the  other  extremity  of  it ;  then  sweeping  to  the 
Is .  by  W.  past  the  island  and  through  the  Sound,  it  gradually  takes  the 
course  of  the  shore,  round  Caernarvon  Bay,  filling  the  Menai  Strait 
as  far  as  Bangor;  but  the  stream  still  continuing  outside  towards  the 
South  Stack,  which  it  rounds,  setting  towards  the  Skerries  at  a  rate  of 
upwards  of  4  knots ;  and,  finally,  turns  sharp  round  those  rocks  for 


I 


*  The  entrances  of  Liverpool  and  of  Morecambe  Bay  are,  as  before  stated,  18 
minutes  earlier  in  their  times  of  high  water,  than  those  given  for  Liverpool  in  the  tils- 

tablus. 
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erpool  and  Morecambe  Bay ;  completing  in  its  way  the  high  water 
10  Menai,  and  filling  the  Dee,  the  Mersey,  and  the  Ribble. 

he  western  portion  of  the  stream,  after  passing  the  Sal  tees,  runs  nearly  WesternBranch 

0  direction  of  the  Tuskar,  sets  sharply  round  it,  and  then  takes  a  sets  over  the 
}  N.  direction,  setting  fairly  along  the  coast,  but  over  the  banks  Irish  banks. 
iogthe  shore,  so  that  vessels  tacking  near  the  inner  edge  of  the  sands 

e  flood,  and  on  the  outer  edge  on  the  obb,  have  been  carried  upon 

and  lost,  especially  upon  the  Arklow  and  Codling  Banks.     Abreast  off  Arklow,  no 

e  Arklow  is  situated  that  remarkable  spot  in  the  Irish  Channel,  rise  orfaU. 

i  the  tide  scarcely  either  rises  or  falls.      The  stream  notwithstand- 

reeps  past  it  at  the  rate  of  4  knots  at  the  springs,  and  reaches  the 

el  of  Wicklow  Head.     Here  it  encounters  an  extensive  projection 

»  Codling  bank  ;  and  while  the  outer  portion  takes  the  circuit  of  Codling  Bank. 

ank,  the  inner  stream  sweeps  over  it,  occasioning  an  over  fall  and 

\  rippling  all  round  the  edge,  by  which  the  b£nk  may  generally  be  "     ' 

rered.     Beyond  this  point  the  streams  unite  and  flow  on  towards 

h  and  Lambay,  growing  gradually  weaker  as  they  proceed,  until 

lltimately  expend  themselves  in  a  large  space  of  still  water  situated  f?^  %£'*$. 

en  the  tie  of  Man  and  Carlingford.     There  we  have  not  been  jf^^S^^ 

to  detect  any  stream ;  for  there  another  remarkable  phenomenon 

1 — the   water   rising  and  falling  without  having  any  perceptible 

a.     This  space  of  still  water  is  marked  by  a  bottom  of  blue  mud. 

is  the  course  of  the  flowing  water  of  the  Southern  Channel. 

the  North  Channel  the  stream  enters  between  the  Mull  of  Can  tyre  Northern 
tathlin  Island  simultaneously  with  fiat  passing  the  Tuskar  into  the  Stream  from 
iern  Channel,  but  flows  in  the  contrary  direction.     It  runs  at  the  ^tVm  to  **e 
if  3  knots  at  the  springs,  increasing  to  j  knots  near  the  Mull,  and      y   ' 
tear  Tor  Point  on  the  opposite  side  of  the  channel.     The  eastern 
:h   of  this  stream   turns  round  the  Mull  towards  Ailsa  and   the 
s,  a  portion  passing  round  San  da  up  Kilbrennen  Sound  and  Loch 
The  main  body  sweeps  to  the  S.  by  E.,  taking  nearly  the  general 
tion  of  the  Channel,  but  pressing  more  heavily  on  the  Wigtonshire 
;   off  which  it  has  scooped  out  a   remarkable  ditch,  upwards  of 
iles  long  by  about  a  mile  only  in  breadth,  in  which  the  depth  is  from 
100  fathoms  greater  than  that  of  the  general  level  of  the  bottom 
t  it.     Near  the  Mull  of  Galloway  the  stream  increases  in  velocity 
knots;  the  eastern  portion  turns  sharply  round  the   promontory 
rds  the  Solway,  and  splits  off  St.  Bees  Head,  one  portion  running 
le  Solway,  and  the  other  towards  Morecambe  Bay. 

le  central  portion  midway  between  the  Mull  of  Galloway  and  the  Central  portion 
land  Island   presses  on  towards  the  northern  half  of  the  Isle  of  of  this  stream 
;  and  while  one  portion  of  it  flows  towards  the  Point  of  Ayr,  the  *Sj?  ^J^6^ 
•  makes  for  Contrary  Head,  and  is  there  turned  back  to  the  N.E.  at  a(£Je  Say.  °r*" 
ht  angle  nearly  to  its  early  course.     Passing  Jurby  Point,  it  re-unites 
the  other  portion  of  the    stream  and  they  jointly  rush   with  a 
lity  of  from  4  to  5  knots  round  the  Point  of  Ayr,  and  directly 
m  all  the  banks  lying  off  there,  and  catching  up  the  stream  from 
outh  channel  off  Maughold  Head,  they  hurry  on  together  towards 
great  point  of  union,  Morecambe  Bay.     This  bay,  the  grand  re- 
icle  of  the  streams  from  both  Channels,  is  notorious  for  its  huge 

1  of  sand,  and  also  remarkable  for  a  deep  channel  scoured  out  by 

tream,  and  known  as  the  Lune  Deep,  which  is  the  great  beacon  to  Lune  Deep. 
asels  bound  to  that  place. 

5  have  now  only  to  speak  of  the  western  limit  of  the  stream,  which  Western  branch 

jft  off  Tor  Point  running  at  a  rate  of  4  knots  off  the  pitch  of  the  °fM  **&**  *> 

Hence  it  strikes  directly  towards  the  Maidens,  boiling  over  the  ]*df*L  * <MM' 
ander  and  Russel  Rocks,  and  other  reefs  in  the  vicinity  of  that 
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Eddy  of 
Stroma, 


during  ebb  tide,  which  before  the  tide  is  done  almost  reaches  as  fas* 
Cantick  Head. 

The  ebb  stream  sets  fairly  through  the  Firth  from  the  North  end  < 
Stroma  till  it  meets  the  stream  coming  from  Inner  Sound  and  inclose 
a  large  eddy  ;  at  half  tide  these  united  streams  set  over  toward  Turn  Ness 
where  the  last  of  the  ebb  tide  drains,  while  there  is  comparatively  etilj 
water  on  the  South  side,  between  Dunnet  Head  and  St.  Johns  Point. 

It  does  not  appear  necessary  to  follow  the  course  of  the  ebb  stream 
throughout  the  Orkneys,  as  in  almost  every  case  it  is  the  reverse  of 
the  flood,  nor  to  enter  into  detail  of  those  phenomena  which  are  com- 
mon to  all  masses  of  water  in  motion,  and  which  any  one,  by  observing 
the  directions  of  the  channels  and  the  apparent  obstructions  of  the 
several  streams,  can  learn  from  the  chart. 


REMARKS  ON  THE  SET  OF  THE  TIDAL  STREAMS  IN 
THE  IRISH  AND  ENGLISH  CHANNELS,  AND  IN  THE 
NORTH  SEA.— By  Rear-Admiral  F.  W.  Beechey,  F.R.S. 


is  High  Water 
at  Dover  and 
Liverpool 


Of  mouth  of 

English 

Channel, 


The  Common  A  careful  investigation  of  the  tides  in  the  Irish  Channel,  the  English 
Standard  for  Channel,  and  in  the  North  Sea,  has  shown  the  possibility  of  referring 
5?^"*  the  movements  of  the  sevetel  streams  to  a  common  standard,  instead 

of  resorting  to  the  troublesome  process  hitherto  in  use,  of  comparing 
the  motion  of  the  streams  with  the  varying  times  of  high  water  along 
the  coast. 

For  the  entrance  of  the  English  Channel  and  North  Sea  the  time 
of  high  water  at  Dover  may  be  considered  the  standard ;  and  for  the 
whole  of  the  Irish  Channel,  the  time  of  high  water  on  the  shore  at  the 
entrance  of  Liverpool. 

Off  the  mouth  of  the  English  Channel  the  stream,  although  materially 
influenced  by  the  indraft  and  outset  of  the  Channel,  will  be  found  running 
to  the  northward  and  eastward,  while  the  water  is  falling  at  Dover;  ana 
to  the  southward  and  westward  while  it  is  rising  at  that  port.  The  parti- 
cular direction  given  to  the  stream  in  this  part  of  the  sea,  by  the  meeting 
of  the  Channel  and  of  the  offing  tides,  will  be  shown  in  the  following 
table  (Compartment  I.);  and  it  is  only  necessary  to  mention  here,  that  to 
South  of  Sciiy.  *ne  southward  of  the  parallel  of  Scilly,  the  tides  of  the  Channel  and  offing 

blend  together  with  varying  force  and  direction,  and  occasion  the 
stream  to  be  constantly  changing,  and  in  some  places  even  to  nab 
the  entire  circuit  of  the  compass  in  one  tide,  without  ever  remaining 
long  upon  any  one  point.  So  that  any  written  description  of  their 
course  is  rendered  almost  impossible,  and  the  table  alone  must  be 
consulted  for  the  direction  at  any  particular  .hour.  From  this  revolting 
motion  of  the  stream,  it  has  been  asserted  that  a  Teasel  can  never  ba 
carried  far  in  any  one  direction  by  the  tide.  Such,  however,  ia  net 
the  case ;  for,  although  it  may  be  true  that  while  at  anchor  in  a  parti- 
cular spot  the  vessel's  head  will  turn  to  every  point  of  the  compass*  J** 
directly  she  is  loose  she  will  be  carried  away  upon  a  rhomb  depending 
upon  the  state  of  the  tide  at  Dover. 

From  the  parallel  of  Scilly  to  the  Bristol  Channel  the  stream  is  niort 
regular,  and  while  the  water  is  falling  at  Dover,  will  be  found  setting  to 
the  northward:  near  the  coast  partaking  of  the  direction  of  the  shore,  and 
turning  sharply  round  Trevosr  Head  and  Hartland  Point  into  the  Bristol 


BristolChannel. 
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Channel ;  aud  while  the  water  is  rising  at  Dover,  setting  as  sharply  out 
>f  the  Bristol  Channel  and  along  the  land  towards  Scilly. 

By  many  observations,  the  Light  vessel  at  the  Seven  Stones  has  been   Seven  Stones* 
Pound  to  swing  to  the  northern  tide  7  minutes  after  high  water  at  Dover; 
and  at  Trevose  Head  the  northern  tide  to  make  12  minutes  after  Dover. 
And  as  a  vessel  advances  up  the  Bristol  Channel  the  stream  turns  pro- 
gressively later.     The  tides  of  that  estuary  do  not  follow  the  same  law 
exactly  as  the  tides  of  channels  which  are  open  at  both  extremities.     The 
directions  of  the  stream  in  the  Bristol  Channel  will  be  given  hereafter ; 
at  present  I  wish  to  draw  the  attention  of  the  seamen  to  the  particular 
fact)  that  while  the  stream  from  Scilly  is  setting  to  the  northward  the 
stream  from  the  Irish  Channel  will  be  found  setting  to  the  southward,  and  Meeting  of  the 
that  these  streams  meet  off  the  entrance  of  the  Bristol  Channel  in  about  Stream  in 
the  parallel  of  5i°#oo  where  both  turn  into  that  channel.     As  a  general  S1^  **• 
rule,  in  all  the  space  eastward  of  a  direct  line  joining  Scilly  and  the  Streams  between 
Tuskar,  the  stream  will  be  found  running  to  the  eastward  towards  the  Scilly  and . 
Bristol  Channel,  while  the  water  is  falling  at  Dover  and  Liverpool,  and  Tuskar. 
vice  versd,  setting  to  the  north-east  on  the  southern  side  of  the  Channel 
tad  to  the  south-east  on  the  northern  side.      Such  is  the  general  set  of 
the  stream  in  this  part  of  the  sea,  which  1  have  given  in  general  terms 
to  show  that  to  the  eastward  of  the  line  above  mentioned  a  strong  indraft 
towards  the  Bristol  Channel  will  always  be  experienced  while  the  water  qjt  $  coa$t  0f 
is  falling  at  Liverpool,  and  vice  versa.     To  the  westward  of  this  line  the  Ireland. 
tides  appear  to  be  slack  ;  but  we  are  in  want  of  further  observations  in 
all  this  part  before  any  particulars  can  be  entered  into.     Towards  Cape 
Clear  the  northern  stream  from  Scilly  seems  to  join  the  southern  and 
western  streams  from  the  Irish  Channel,  and  both  pass  to  the  north-west 
round  Cape  Clear,  and  vice  versd. 

At  the  Smalls  Lighthouse  it  is  slack  water  5  minutes  before  high  Off  the  SmaUs. 
water  at  the  entrance  of  Liverpool;  the  stream  sets  past  the  rock 
to  a  S.  by  W.  4  W.  direction  while  the#  water  is  falling  at  Liverpool, 
tod  N.  by  E.  J  E.  while  it  is  rising  there,  veering  to  N.  by  E.  during 
the  two  last  hours  of  the  tide.  The  strength  of  the  tide  is  sensibly  felt 
hereabout  and  all  the  way  from  the  Smalls  to  Pembroke,  running  up- 
*udt  of  3I  or  4  knots  at  the  height  of  the  springs.  To  the  southward 
of  the  Smalls  the  stream  sweeps  round  in  a  broad  curve  to  the  S.E.,  and 
enters  the  Bristol  Channel  while  the  water  is  falling  at  Liverpool  and 
*ice  versd,  as  before  stated.  The  entrance  of  Liverpool  is  properly  the 
standard  to  which  the  turn  of  the  stream  in  these  pages  is  referred, 
tod  wherever  a  reference  is  made  to  that  place  it  must  be  understood  as 
being  18  minutes  earlier  than  the  time  of  high  water  at  St.  Georges 
Her,  to  which  the  tide  tables  are  adapted. 

On  the  Irish  side,  at  the  Saltees  Lightship,  for  instance,  the  water  Off  the  Saltees.. 
k  slack  22  minutes  before  it  is  high  water  at  Liverpool  entrance.  The 
tiream  seta  W.S.W.  from  a  quarter  of  an  hour  before  high  water  at 
Liverpool  entrance  to  i£  hours  after,  and  then  W.N.W.  to  low  water. 
Ae  flood  or  rising  Hoe  at  Liverpool  sets  past  the  Saltees  for  the 
bit  3  hours  E.  by  S.,  then  E.S.B.  for  the  2  next  hours,  and  S.E.  by  E. 
for  the  last  hour,  when  the  tide  slacks,  as  before,  22  minutes  before  high 
**ter  at  Liverpool  entrance. 

From  the  Saltees  Lightvessel  to  the  Tuskar  the.  stream  sets  along  (MCarnson 
lie  land,  but  towards  Carnsore  Point  begins  to  tend  to  the  northward  on  ™n*» 
be  flood,  and  finally  sets  sharply  round  that  point  into  the  Irish  Channel, 
od  must  be  carefully  watched  by  vessels  in  this  situation. 
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Table  showing  the  Direction  and  Rate  (at  Spedi 


Porition. 


Remarks  on  the 
Tides  near  the  Land. 


Magnetic  Diree 


From 


5  Miles. 


|over. 


On  a  line  join- 
ing theTuskar 
andStPayids 
Head. 


On  a  line  join- 
ing theArklow 
lightship  and 
Bardsey  Island. 


On  a  line  join- 
ing the  Eish 
Light  Ship  and 
Holyhead! 


The  stream  curves  with  the 
land  and  slacks  in  shore 
1 4  hoars  before  the  offing, 
and  inside  the  Long  Bank 
2|  hours  before  Liverpool, 
the  stream  settingover  the 
bank  N.  by  W.  &  S.  W. 

Near  the  Arklow  bank  the 
stream  slacks  half  an 
hour  before  it  does  in 
the  offing,  and  inside  the 
Banks  generally  an  hour 
and  upwards  before  the 
offing. 

The  stream  slacks  at  the 
Kish  upwards  of  half  an 
hour  before  the  offing, 
and  then  bends  inwards, 
towards  the  bay,  setting 
oyer  the  Eish  bank ;  fur- 
ther in  shore  it  turns  i$ 
hours  before  the  offing, 
and  2  hours  close  in  shore. 


Tuskar 


N.E,*B. 

aw.  i  w. 


Arklow 
Light  Ship. 


N.E. }  N. 
S.S.W.JW. 


Eish  Light 
Ship. 


N.byRjE. 
S.S.W. 


Bate. 

3 

3 


3'6 
3'6 


2'0 

2 


N»B.byE!. 
S.W.byW. 


Bate 
a* 

2\ 


NJSLiN. 
S.W.  3  S. 


3* 
3, 


N.byE.JE. 
S.S.W.  i  W. 


j- 


In  approaching  Holyhead  be  guarded  against  the  tides  which  run  very  stron 
near  the  Headlands. 

At  7  miles  off  the  South  Stack  the  stream  runs  a£  knots  at  springs. 

At  5  miles  ditto  ditto  3  to  3^  knots  at  springs. 

At  2  miles  ditto  ditto  5  knots  at  springs. 

The  neaps  run  about  two  thirds  of  these  rates.  In  the  channel  the  direction  < 
the  flood  is  about  N.E.  by  N.,  and  near  the  Stack  N.E.  or  N.E.£  £.  towards  tt 
Skerries.  Off  the  Skerries,  that  is,  outside  them,  the  flood  turns  more  easterl 
or  runs  E.N.E.,  and  to  the  northward  of  the  Skerries  due  east,  or  E*  £  N. 

Off  the  South  Stack  there  is  a  race  occasioned  by  the  meeting  of  the  tides,  bi 
increased  by  some  uneven  rocky  ground  off  the  Stack.     It  begins  about   tl 


Position. 


On  a  line  join- 
ing the  Calf 
of  Man  and 
the  Skerries. 


On  a  line  join- 
ing Rockabill 
and  the  Calf 
of  Man. 


Remarks  on  the 
Tides  near  the  Land. 


The  flood  stream  meets 
the  northern  stream  close 
to  the  Cal£  and  both  run 
along  the  land  to  the 
eastward. 


From  Rockabill  to  the 
northward  the  stream  sets 
fair,  taking  nearly  the 
direction  of  the  coast,  anc 


Magnetic  Dii 


From 


Calf  of  Man. 


Rockabill  - 


5  Miles. 


RiS. 
W.byN.iN. 


Bate. 


N.JE. 
S.  f  W. 


i*o 


i  over. 


E.*N. 
W.  |S. 


Ral 


N.E. 
abyW.JW. 


T passes  on  to  St  Johns  Point,  when  it  encounters 

the  stream  from  the  North  Channel;  near  here  the  stream  turns  to  the 
westward,  and  bends  in  taking  the  curve  of  Dundrum  Bay,  which  must  be 
guarded  against 
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Vim  Scrub • 


iorer. 


5  Mile* 


From 


&E.JE. 

IB}  aw.jw. 


Rate. 


2k 


-  N.E.  J  E. 
S.W.  k  W". 


Rate.! 

3*  to   St  Davids 


The    stream  curves   with 
4        Head.  the  land,  and  the  flood 

4  sets  sharply  into  Cardi- 

gan Bay,  sweeping  more 
and  more  in  as  you  near  the  land.  There  is  consequently  an  in- draught 
into  this  bay  on  both  ebb  and  flood. 


Remarks  on  the 
Tides  near  the  Laud. 


Position. 


F    N.N.E.JE. 


E.    S-W.byS. 


3 k         N.NJE.         3       Bardsey  The  stream  curves  sharply 

3  S.S.W.         2  J         Island.  round  Bardsey,  and  slacks 

ih.  20m.  in  the  Bardsey 
Sound  before  it  does  in  the  offing ;  the  flood  setting  strong  into  Caernar- 
von, and  the  ebb  strong  into  Cardigan  Bay,  and  vice  versa. 


N.N.E.  k  E. 

aw.ts. 


i\    N.  by  E.  k  E. 


ik      S.W.  k  s. 


3k 


Holyhead  - 


In  passing  Caernarvon 
Bay  the  stream  curves 
with  the  hay  more  and 
more  as  you  near  the  bight,  setting  into  the  bay  on  one  side  and  out  at 
the  other  end,  near  Holyhead  Bay ;  the  stream  sets  directly  for  the 
Skerries,  sweeping  into  Holyhead  Bay  when  inside  a  line,  joining  the 
North  Stack  and  Skerries,  and  in  the  centre  of  the  bay  splits,  one  part 
getting  sharply  over  the  Platters  and  round  Carmcl  Head,  the  other 
running  for  the  Fenwick  Rock  and  Pcnryn. 


On  a  line  join- 
ing St  Davids 
Head  and  the 
Tuskar. 


On  a  line  join- 
ing Bardsey 
Island  and  the 
Arklow  Light 
Ship. 


On  a  line  join- 
ing Holyhead 
and  Kish  Light 
Ship. 


first  quarter  ebb  and  flood,  at  first  close  in  with  the  shore,  and  gradually  increases 
iu  strength,  extending  to  seaward  in  a  direction  between  N.W.  and  W.S.W.  from 
the  lighthouse,  according  to  time  of  tide ;  about  the  last  quarter  tide  it  begins  to 
subside.  With  strong  winds  blowing  against  the  tide,  the*  race  is  heavy,  especially 
about  half  tide,  and  even  dangerous  at  that  time  to  small  deep  laden  vessels,  so 
that  they  should  either  go  outside  altogether  or  pass  between  it  and  the  Stack 
(close  to  the  latter).  North  and  N.  W.  winds  occasion  the  heaviest  seas ;  at  a 
distance  of  2  miles  from  the  Stack  the  race  is  no  longer  felt,  and  by  keeping  the 
Skerries  to  the  eastward  of  N.E.  by  E.  \  E.  a  vessel  will  pass  outside  of  it  Off 
the  North  Stack  also  there  is  a  race  after  half  tide,  and  although  not  dangerous  at 
any  time,  it  had  better  be  kept  clear  of  in  heavy  weather,  as  the  seas  break 
short. 


of  the  Stream. 


lover. 


6  Miles. 


From 


Remarks  on  the 
Tides  near  the  J^ind. 


Rate. 
Ft      E.  i  N.         3 

E   W.by&iS.    if 


E.JN. 


W.by& 


Rate. 
3 
3 


Skerry 
Lighthouse. 


F 
£ 


From  the  Skerries  the 
stream  sweeps  over  the 
Coal  Hock,  aud  runs  on 
thence  to  Lynns  and  Liverpool  in  nearly  a  direct  line  ;  but  at  io  miles  oft? 
shore  it  takes  a  more  northerly  direction,  aud  strikes  oil  for  the  Kibble 
and  Morecambe  Bay ;  near  Lynus  it  curves  to  the  southward,  and  runs 
for  Priestholm  and  Great  Ornie  Head ;  at  half  tide  the  stream  slacks  in 
Red  Bay,  and  turns  to  the  northward,  and  oh?  Lynus  meets  the  true  tide, 
and  forms  a  race. 


I 


E.  by  N.       ik  S.E.byE.JE. 
W.  by  S.  ±S.     i*    N.N.W.  i  V7. 


2 
'1 


Calf  of  Man 


Near  the  Calf,  and  to  the 
northward,  the  flood  sets 
to  the  southward,  and  the 

ebb  to  the  northward ;  between  the  Calf  and  Rockabill  the  stream  is  very 

slack,  being  scarcely  perceptible  midway. 


Position. 


On  a  line  join- 
ing the  Sker- 
ries and  the 
Calf  of  Man. 


On  a  line  join- 
ing the  Calf 
of  Man  and 
RockabilL 


128 


TIDAL  STREAMS 


Table  showing  the  Direction  and  Rate  (at  Springs) 


Position- 


Remarks  on  the 
Tides  near  the  Land. 


Magnetic  Direction 


From 


5  Miles. 


lever. 


On  a  line  join- 
ing Calf  of  Man 
and  Walney 
Island. 


On  a  line  join- 
ing St  Johns 
Point  and  Peel 
(Isle  of  Man). 


On  a  line  join- 
ing Peel  and 
Mull  of  Gallo- 
way. 


Calf  of  Man 


E 


.*N. 
'.}N. 


2 
2 


Near  the  Calf,  and  east- 
ward to  Langness  Point, 
the  stream  runs  strong, 
and  near  the  land  bends  to  the  northward,  and  passes  Douglass  Head  on  to  Mang- 
hold  Head,  where  it  is  turned  to  the  East  and  S.E.  by  the  northern  stream. 


Bate. 
3* 

si 


E.*N. 
W.|S. 


!F 


St  Johns 
Point 


s.w.byw.$w. 
N.E.  |  E. 


S.W.  \  w. 
N.KJN. 


The  streams  from  the  north 
and  south  channels  meet  off 
St.  Jol ins  Point.  Near  the 
land  the  stream  runs  a  knots 
at  springs,  but  at  a  distance  there  is  scarcely  any  tide.  Off  the  mouth  of  Lough  Strangford, 
on  a  south  bearing,  the  outset  will  be  felt  at  a  distance  of  y\  miles,  sweeping  in  a  curve  to 
the  N.E.  with  the  ebb,  and  to  the  8.W.  with  the  first  of  the  flood,  forming  a  race:  the  outset 
continues  to  run  a  hours  after  low  water. 


o|  !f 

Drain  E 


Peel 


E.JN. 
W.JN. 


i 


E.  *S. 
W.byN. 


F 
E 


Position. 


Remarks  on  the 
Tides  near  the  Land. 


Magnetic  Direction 


From 


5  Miles. 


iover. 


On  a  line  join- 
ing the  Point 
of  Ayr  and 
Burrow  Head. 


On  a  line  join- 
ing the  Point 
of  Ayr  and  St 
Bees  Head. 


Point  of  Ayr 


3k 


Near  the  Point  of  Ayr,  in 
aN.N.W.  direction,  there 
is   usually  a   race,  espe- 
cially on  the  ebb :  it  takes  place  upon  a  bank,  which,  although  shallower  than 
the  parts  about  it,  is  not  dangerous. 


E.S.E. 

W.fN. 


Bate. 
3* 


K4S. 
W.fN, 


F 
E 


Point  of  Ayr 


S.  byE. 
N.N.W.iW. 


S.  byE. 
N.W.  i  N. 


2 


On  the  line  joining  Point  of  Ayr  and  St  Bees  Head  are  situated  the  White- 
stone  and  King  William  Banks,  which  are  very  dangerous.  The  tide  sets  imme- 
diately over  them,  S.  by  E.  £  £.,  at  a  rapid  rate,  and  ought  to  be  carefully 
guarded  against. 

The  stream  sets  round  the  Point  of  Ayr  into  Ramsey  Bay  about  the  time  of 
low  water  at  Liverpool,  and  sweeps  over  the  Bahama  Bank,  and  from  thence 


m^.^SAi<v« 

Remarks  on  the 
Tides  near  tho  Land. 

Magnetic  Directtai 

Position. 

From                     5  Miles,                        iorer.             | 

On  a  line  joining 
Copelandlsland 
andMull  of  Gal- 
loway. 

i 

Copeland 
Island. 

S.JE. 
N.  |  W. 

Bate. 

2 
2 

S.byE.f  E. 
N.byW.jW. 

Bate. 

a 

F 
E 

i 

Magnetic  Direction  and  Bate  of  thi 

I    : 

After  High  Water  at  Liverpool. 

i  Hour. 

a  Hours. 

3  Hours. 

4  Hours. 

£  Hours. 

6Hova. 

Course. 

Bate. 

Course. 

Bate. 

Course. 

Bate. 

Course. 

Bate, 

Course. 

Bate. 

Course. 

N.  i& 

North 

N.byW.JW. 

N.  W.  by  N. 

N.  W.  i  N. 

&W. 
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LI  SHOWING  THE  MAGNETIC  DIRECTION  AND  RaTE  (AT  SPRINGS) 

of  the  Tidal  Streams  in  the  Irish  Channel. 

the  following  Table,  the  direction  of  the  stream  as  it  runs  at  the  Explanation. 
te  of  the  tide  or  at  its  greatest  strength,  is  given  at  four  places  upon 
connecting  well  known  headlands,  viz.,  at  5  miles  from  the  shore, 
ch  side  of  the  channel,  and  at  a  third  of  the  distance  across  the 
id  from  each  of  those  headlands.  The  names  of  the  places  will 
ind  in  the  marginal  columns  ;  and  in  the  adjacent  column,  a  brief 
iption  of  the  course  of  the  streams  in  the  immediate  vicinity  of  each 
rod.  The  western  part  of  the  stream  will  be  found  on  the  left- 
page,  and  the  eastern  half  on  the  right-hand  page. 

use  the  table,  take  the  line  nearest  to  your  position,  and  at  the 
ce  across  the  Channel  which  answers  best  to  your  distance  from 
ad,  take  out  the  direction  of  the  stream  from  its  column ;  or  if 
ace  of  the  ship  falls  between  two  divisions,  take  the  mean  of  the 
irections  given  in  the  columns  for  the  direction  of  the  stream  at 
lime.  To  know  when  the  stream  will  turn,  look  in  the  Tide 
s  for  the  time  of  high  water  at  Liverpool,  for  the  day,  and  about 
antes  after  that  time  the  stream  will  begin  to  set  out  in  both 
orth  and  the  South  Channels,  and  will  run  in  that  direction  until 
45  minutes  before  low  water,  when  the  general  alack  water  begins, 
lack  water  in  the  offing  is  usually  spread  over  an  interval  of  an 
-from  the  cessation  of  one  stream  to  the  beginning  of  the  next 

these  tables  f  ^  8*an^8  ^orjlood  or  rising  tide  at  Liverpool. 
\  E  stands  for  ebb  or  falling  tide  at  Liverpool. 

a  rough  general  rule,  in  the  fair  way  of  the  Channel  a  vessel  will 
ried  9  miles  by  the  stream  in  a  whole  tide  at  springs,  and  at  neaps 
6  miles ;  but  near  to  the  land  on  either  side,  or  to  the  banks, 
e  of  the  stream  greatly  increases. 

rates  given  in  the  table  which  follows  are  at  spring  tides  ;  and  in 
;o  adapt  them  to  neaps,  one  third  may  be  subtracted  from  them. 
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Table  showing  the  Direction  and  Rate  (at  Springs) 


Copeland  Islands  and  Lough  of  Belfast. 

The  main  body  of  the  stream,  ebb  and  flood,  crosses  the  entrance  of  this  Lough  in 
a  curve  from  the  Copeland  Islands  to  Blackhead,  and  near  the  islands  gains  a 
strength  of  j  knots ;  this  curve  bends  more  and  more  in  until  it  stretches  from 
Whitehead  to  Grey  Point,  when  it  divides,  one  part  of  the  flood  running  up  to 
Garmoyle,  the  other  bending  back  and  running  towards  Orlock,  and  near  that 
place  will  carry  a  vessel  upon  the  Briggs  if  not  guarded  against. 

The  first  of  the  flood  sets  through  the  Copeland  Sound  and  between  the  islands 
at  a  rapid  rate,  and  care  must  be  taken  not  to  be  swept  into  the  intricate  passage 
between  the  Copeland  Islands.  At  half  tide  all  the  inshore  part  of  the  tide  within 
i£  miles  of  the  coast  south  of  the  Copelands  slacks,  and  shortly  turns  to  the 
northward  and  runs  for  3  hours,  whilst  the  stream  in  the  offing  is  still  going 
to  the  southward ;  so  that  from  Ballyferris  Point  to  Foreland  Point,  quite  dose 
in,  the  stream  runs  9  hours  to  the  northward  and  only  3  to  the  southward. 


Position. 


Remarks  on  the 
Tides  near  the  Land. 


Magnetic  DirectX* 


From 


5  Miles. 


iover. 


On  a  line  join- 
ing Coreewall 
Point  and 
Sanda  Sound. 


On  a  line  joining 
Mock  Island 
and  Coreewall 
Point 


Near  Coreewall  the  stream 
gains  strength,  and  close 
in  takes  the  curve  of  the 


Coreewall 
Point 


&|E. 

2T.lt.  W*  j  W. 


Bate. 


SJB.  4S.il 
N.W.JN.!  1} 


F 
E 


land,  the  flood  setting  to  the  S.W.  round  the  lighthouse,  and  the  ebb  vise 
versi. 


Muck  Is- 
land. 


1: 

I! 


Close  to  Mack  Island  the 
stream  attains  great 
strength,  the  flood  turn- 
ing round  Blackhead  into 
the  Lough  of  Belfast,  but  at  a  few  miles  off  shore  it  runs  straight  on  fat 
the  Copeland  Islands. 


S.byE.*E. 
N.byW.iW. 


I 


S.byE.4E. 
N.byW.fW. 


:J 


F 
£ 


The  tides  off  Muck  Island  run  from  3  J  to  4 J  knots  close  in,  and  occasion  a  race 
and  heavy  breaking  sea  at  the  springs ;  and  in  blowing  weather  there  are  races 
also  off  both  Blackhead  and  Whitehead,  and  also  the  Gobbins ;  with  the  Mh&k 
there  is  an  eddy  from  half  tide,  close  in  with  the  shore,  which  may  be  taken 
advantage  of  by  steamers  at  all  times,  and  by  sailing-vessels  with  a  leading  wind; 
but  it  does  not  extend  sufficiently  far  off  for  sailing-vessels  to  benefit  by  it  with 
a  working  wind,  as  they  would  be  in  danger  of  getting  on  the  rooks  if  they 
missed  stays. 


Position. 


Remarks  on  the 
Tides  near  the  Land. 


Magnetic  Direction  of  the  Stream. 


From 


iorer. 


fori 


On  a  line  join- 
ing Tor  Point 
and  Mull  of 
Canty  re. 


Close  off  Tor  Point  the 
flood  runs  upwards  of 
four  knots  at  springs. 


Tor  Point 


S.by  K. 
N.  by  W. 


Bate. 


3* 


abyE.*E. 
N.N.W. 


I 


4 
3* 


IF 

E 
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of  the  Tidal  Streams  in  the  Irish  Channel — continued. 


The  3rd  quarter  of  the  flood  having  turned  to  the  northward,  meets  the  tide 
through  the  Sound  off  the  Deputy  Reef,  and  they  jointly  strike  off  for  the  south 
end  of  the  Copeland  Islands  and  pass  over  the  Bushes,  and  thence  through  the 
Channel  between  the  Islands. 

The  eddy  under  Mew  Island  at  this  time  rushes  with  great  speed  to  the 
N.E.  until  it  meets  the  true  tide,  and  with  it  forms  a  race  which  sailing-vessels 
should  avoid;  upon  the  ebb  a  similar  race  occurs,  but  to  the  N.E.  of  Mew  Island. 

The  last  of  the  flood  goes  to  the  northward  through  the  Sound,  and  splits  off 
the  south  end  of  the  Copeland,  and  one  part  runs  for  Mew  Island,  throwing  off 
branches  between  the  islands. 

All  about  the  Copeland  Islands  the.  eddies  are  very  strong,  and  at  night  a 
vessel  should  be  sure  that  she  is  outside  the  drift  of  the  point  of  Mew  Island. 


of  tlie  Strain. 


I 


SMUm. 


From 


Remarks  on  tho  Tides  near  the  Land. 


Position. 


F 
E 


JXJW.hyW. 


&*R 
N.  by  W. 


Rase. 

a 


3 


Sanda  Island 


Conewall 
Point 


The  tide  runs  fast  past  Sanda  Island,  and 
is  variable  in  its  direction.  Off  the 
western  end  of  the  island  it  splits ;  the 
outer  part  passing  on  for  the  Clyde,  and 
the  other  going  inside  the  island,  and  up 
Kilbrennen  Sound,  as  mentioned  below. 


On  a  line  joining 
Sanda  Island 
and  Corsewall 
Point 


On  a  line  join- 
ing Corsewall 
Point  and 
Mack  Island. 


After  passing  Whitehead,  the  tide  slacks  considerably  as  you  enter  the  Lough. 
With  the  flood  there  is  a  strong  eddy  under  Muck  Island,  which  will  be  found 
very  useful  to  steamers  and  even  sailing-vessels  beating  along  this  coast ;  with  a 
northerly  wind  they  will  do  well  to  keep  close  in  with  the  shore  hereabout,  as  the 
strength  of  the  flood  strikes  off  from  Muck  Island  in  a  S.  E.  direction,  till  it  meets 
the  stream  which  passes  the  eastern  side  of  the  Maidens,  when  it  takes  a  channel 
direction ;  the  meeting  of  these  two  tides  appear  to  have  occasioned  a  deep  ditch, 
in  which  will  be  found  from  90  to  100  fathoms  water. 


Remarks  on  the  Tides  now  the  Land. 


Position. 


Near  the  Moll  of  Cantyre  the  stream  runs  5  knots,  and  occasions  a  heavy 
dangerous  sea  in  bad  weather ;  with  either  tide,  quite  close  in,  there  is  an  eddy. 
From  the  Moll  of  Cantyre  the  flood  takes  a  direction  nearly  for  Sanda 
Island,  and  divides  off  its  western  end :  one  part  passing  inside  the  island 
and  ap  Kilbrennen  Sound,  the  other  running  on  for  the  Clyde. 


On  a  line  join- 
ing Mull  of 
Cantyre  and 
Tor  r oint. 


12 


128 


TIDAL  STREAMS 


Table  showing  the  Direction  and  Rate  (at  Sprimgs) 


Position. 


Remarks  on  the 
Tides  near  the  Land. 


Magnetic  Direction 


From 


6  Miles. 


lorer. 


On  a  line  join- 
ing Calf  of  Man 
and  Walney 
Island. 

On  a  line  join- 
ing St  Johns 
Point  and  Peel 
(Isle  of  Man). 


On  a  line  join- 
ing Peel  and 
Moll  of  Gallo- 
way. 


Calf  of  Man 


Near  the  Calf,  and  east- 
ward to  Langness  Point, 
the  stream  runs  strong, 
and  near  the  land  bends  to  the  northward,  and  passes  Douglass  Head  on  to  Mang- 
hold  Head,  where  it  is  turned  to  the  East  and  S.E.  by  the  northern  stream. 


E 
W 


.*N. 
'.}N. 


Rate. 

si 


E.*N. 


Rite.: 
a    E 


St  Johns 
Point 


s.w.byw.$w. 
N.E.  |  E. 


S.W.  i  W.   !  oj 
N.E.JN.     .DninE 


The  streams  from  the  north 
and  south  channels  meet  oft* 
St.  Johns  Point.  Near  tho 
land  tho  stream  runs  a  knots 
nt  sprinjrs,  hut  at  a  distance  them  is  scarcely  any  tide.  Off  the  mouth  of  Lough  8trangftRd, 
on  a  south  liearing.  the  outset  will  he  felt  at  a  distance  of  j$  miles,  sweeping  in  a  curve  to 
the  N.E.  with  the  ebb,  and  to  the  S.W.  with  the  first  of  the  flood,  forming  a  race:  the  outset 
continues  to  run  a  hours  after  low  water. 


Peel 


E.JN. 
W.JN. 


i 


E.  }S. 

W.  by  N. 


if 


I 


Position. 


Remarks  on  tho 
Tides  near  the  Land. 


Magnetic  Direction 


Prom 


5  Miles. 


iorer. 


On  a  line  join- 
ing the  Point 
of  Ayr  and 
Burrow  Head. 


On  a  line  join- 
ing the  Point 
of  Ayr  and  St 
Bees  Head. 


Point  of  Ayr 


Near  the  Point  of  Ayr,  in 
a  N.N. \V.  direction,  there 
is   usually  a   race,  espe- 
cially on  the  ebb :  it  takes  place  upon  a  bank,  which,  although  shallower  than 
the  parts  about  it,  is  not  dangerous. 


E.S.E. 
W.  |N. 


Rate. 
3i 
3 


W.  |N. 


Rate. 
2}   ¥ 

3*   E 


Point  of  Ayr 


S.  byE. 
N.N.W.iW. 


a  byE. 
N.W.  |  N. 


i±   F 

2 


On  the  line  joining  Point  of  Ayr  and  St.  Bees  Head  are  situated  the  White* 
stone  and  King  William  Banks,  which  are  very  dangerous.  The  tide  sets  imme- 
diately over  them,  S.  by  £.  £  E.,  at  a  rapid  rate,  and  ought  to  be  carefully 
guarded  against. 

The  stream  sets  round  the  Point  of  Ayr  into  Ramsey  Bay  about  the  time  of 
low  water  at  Liverpool,  and  sweeps  over  the  Bahama  Bank,  and  from  thence 


Position. 


Remarks  on  the 
Tides  near  the  Land. 


Magnetic  Diroetka 


From 


5  Miles. 


♦  over. 


On  a  line  joining 
Copelandlsland 
andMnllofGal- 
loway. 


Copeland 
Island. 


S.JE. 

N.|W. 


Rate. 

2 
2 


S.byEL}E. 
N.byW.fW. 


2 


F 

E 


Magnetic  Direction  and  Rate  of  tti 

* 

'1 

After  High  Water  at  Liverpool. 

i  Horn*. 

s  Hours. 

3  Hours. 

4  Hours. 

£  Hours. 

6  Hoorl 

Course, 

Rate. 

Course. 

Rate. 

Course. 

Rate. 

Course. 

Rate. 

Course. 

Coarse, 

N.JE. 

North 

N.byW.JW. 

N.  W.  by  N. 

N.  W. }  N. 

aw. 

J 
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Skerry  Islets  the  ebb  stream  sets  fair  through  the  anchorage  Streams  near 
to  the  westward,  attaining  a  velocity  of  S  to  S^  knots  in  ***  Skerry 
etween  Ramore  Head  and  the  Carr  Rocks,  and  creating    s  *  * 
ome  sea. 
<im  sets  from  Ramore  Head  towards  the  Carr  Rocks ; 
entered  it  sets  fair  through. 
♦  sets  down  on  the  Little  Skerry,  while  the  ebb 
rd  through  the  Sound, 
der  the  Great  Skerry  there  is  little  tide  felt, 
-rater  at  half  tide,  on  the  ebb  with  the  last 
^rth  side  of  the  rocks  the  stream  runs  with  a 


-C« 


;d  to  the  westward  towards  Lough  Foyle  the  tide  loses   To  the  west- 
,  strength,  north  of  the  mouth  of  the  Bann,  S  miles  off  shore  war^* 
rate  at  springs  is  1 J  knots. 

s  an  eddy  tide  all  the  way  along  the  shore  from  the  Skerry    Eddy. 
le  mouth  of  the  Bann,  commencing  at  half  tide,  the  line  of 
i  with  the  main  stream  being  marked  by  a  strong  rippling, 
les  north  of  Port  Stewart  the  channel  stream  turns  to  the   Off  Port 
i  hour  and  4-0  minutes  after  low  water  at  Liverpool,  or  at   Stewart 
■  on  the  adjoining  shore,  and  to  the  westward  31   minutes 
water  at  Liverpool,  or  three  quarters  of  an  hour  before  low 
le  adjoining  shore,  so  that,  on  this  part  of  the  coast,  the  tide 
i  reference  to  its  head  at  Liverpool)  being  nearly  reversed, 
i  (what  to  a  person  watching  the  rise  and  fall  of  the  tide  „$„££ 
re  appears  at  first  sight  so  anomalous)  the  whole  of  the  ebb  occasional  0!f 
ning  from  the  ocean,  while  the  flood  comes  from  the  opposite  tidal  stream, 

ig  the  tidal  stream  to  the  head  of  the  tide  at  Liverpool,  and  but  by  tidal 
g  times  of  high  water  to  the  undulation  of  the  tide  wave,  wape» 
>nt  anomaly  disappears. 

coast  to  the  westward  of  Fair  Head  is  subject  to  a  ground   Ground  swell. 
fine  weather  the  commencement  of  the  east-going  stream  is 
arent  by  the  sudden  appearance  of  the  swell,  resuming  again 
tive  state  of  quiet  when  the  west-going  stream  makes. 
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THE  TIDES  NEAR  RATHLIN  ISLANI 

By  Caftain  Richard  Hoskyn,  R.N., 
Hydrographic  Department,  Admiralty, 

(Formerly  in  charge  of  the  Survey  on  the  North-east  Coai 


Rate  of  tide. 


Eddy  from  Tor 
Point  through 
the  Sound, 


Eddy  on  south 
shore. 


Ebb  stream. 


Eddy  in 
Church  Bay, 


Dangerous 
overfall. 

Directum  of 
ebb. 


Flood  stream. 


Eddy  to  east- 
ward of  Island. 


Navigation  of 
Sound. 


Streams  off 
Bengore  Head, 


About  Rathlin  Island  the  tides  are  very  rapid,  in  the  So 
from  4  knots  at  neaps  to  6£  knots  at  springs,  occasioning 
along  the  shores,  with  heavy  overfalls  off  all  the  headlands. 

On  each  side  of  Tor  Point  there  is  an  eddy  which  at  1 
dually  extends  from  the  shore,  at  the  last  quarter  of  the  < 
this  eddy  goes  to  the  westward  through  Rathlin  Sound,  ca 
stream  to  make  there  1£  hours  sooner  than  it  does  to  tl 
of  the  island;  by  taking  advantage  of  these  eddies  a  s 
southward  may  carry  9  hours  tide  with  her  through  Rathli 

To  the  westward  of  Fair  Head  all  along  the  south  shore 
as  far  as  Sheep  Island  there  is  an  eddy  with  both  streams, 
at  half  tide.  Carrickvaan  Rock  lies  at  the  junction  of  the  e 
streams. 

During  the  first  hour  and  half,  the  ebb  stream  sets  ro 
Point  into  Church  Bay,  but  after  high  water  at  Liverpc 
general  stream  north  of  the  island  has  made  to  the  westwai 
attained  a  rate  of  6  J  knots  through  the  Sound,  an  eddy  begi 
Bay,  setting  from  the  Bull  Point  towards  the  Rue,  and 
true  tide  about  a  mile  to  the  westward  of  the  latter,  where  I 
very  irregular,  a  great  overfall  is  occasioned,  called  Slo 
which  may  be  attended  with  danger  to  small  vessels. 

The  eddy  from  Church  Bay  has  now  forced  the  main  : 
more  southerly  course,  with  contracted  limits  it  sets  fro 
towards  the  Carrickvaan  Rock,  whence  it  shoots  off  in  a  N 
towards  the  Bull  Point  at  the  west  end  of  Rathlin,  meeti 
stream  from  the  north  side  of  the  island  setting  to  the  S.W, 

The  flood  or  eastern  stream  does  not  begin  in  the  middle 
until  it  is  low  water  at  Liverpool,  although,  as  before  obsen 
along  the  south  shore  commences  at  half  tide.  There  is  n< 
preceding  the  flood  stream  ;  in  the  eastern  part  of  the  Sound 
it  sets  south  2^  knots,  in  the  western  part  at  the  same  m 
north  If  knots,  eddying  round  at  each  station  in  opposi 
The  stream  soon  becomes  general,  setting  fair  through  thi 
rushing  out  of  Church  Bay  past  the  Rue  with  great  force,  i 
eddy  before  alluded  to,  it  sets  for  10  hours  across  Church  Baj 
ward.  During  the  flood  stream  there  is  an  eddy  to  the  easl 
island,  extending  2£  miles  from  the  shore,  setting  back  on  tl 
the  junction  of  the  eddy  and  true  streams  there  are  great 
Altacarry  Head,  and  again  off  the  Rue  as  mentioned  above. 

With  a  commanding  breeze  there  is  no  danger  in  the  i 
Rathlin  Sound,  but  in  light  winds  great  vigilance  is  neces: 
being  caught  in  the  eddies  or  overfalls. 

Off  Bengore  Head, at  a  mile  distant,  the  stream  turns  abou 
after  high  and  low  water  at  Liverpool ;  springs  run  3  km 
setting  W.N.W.  and  the  flood  E.  b.  S.     In  the  bays  on  eac 
heads  an  eddy  begins  when  the  stream  in  the  offing  has 
course. 
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the  Skerry  Jslets  the  ebb  stream  sets  fair  through  the  anchorage  Streams  near 

an  cJ  Sound  to  the  westward,  attaining  a  velocity  of  3  to  S^  knots  in  ***  Sherry 
its      passage  between  Raraore  Head  and  the  Carr  Rocks,  and  creating    sc* 
a   **7~«ry  troublesome  sea. 

The  flood  stream  sets  from  Ramore  Head  towards  the  Carr  Rocks ; 
ir  Y~b  en  the  Sound  is  entered  it  sets  fair  through. 

In  Broad  Sound  it  sets  down  on  the  Little  Skerry,  while  the  ebb 
in  c? lines  to  the  northward  through  the  Sound. 

-At  the  anchorage  under  the  Great  Skerry  there  is  little  tide  felt, 
on  the  flood  it  is  slack  water  at  half  tide,  on  the  ebb  with  the  last 
qm^&arter,  while  on  the  north  side  of  the  rocks  the  stream  runs  with  a 
vel  ocity  of  3  knots. 

-As  we  proceed  to  the  westward  towards  Lough  Foyle  the  tide  loses   To  the  west- 
ra  uch  of  its  strength,  north  of  the  mouth  of  the  Bann,  3  miles  off  shore  ward- 
its    average  rate  at  springs  is  1$  knots. 

There  is  an  eddy  tide  all  the  way  along  the  shore  from  the  Skerry   Eddy. 
Islets  to  the  mouth  of  the  Bann,  commencing  at  half  tide,  the  line  of 
itg>    inaction  with  the  main  stream  being  marked  by  a  strong  rippling. 

"3wo  miles  north  of  Port  Stewart  the  channel  stream  turns  to  the   Off  Port 
eststward  1  hour  and  40  minutes  after  low  water  at  Liverpool,  or  at   Stewart 
hi£2£fa  water  on  the  adjoining  shore,  and  to  the  westward  31   minutes 
af"fc«r  high  water  at  Liverpool,  or  three  quarters  of  an  hour  before  low 
w  stter  on  the  adjoining  shore,  so  that,  on  this  part  of  the  coast,  the  tide 
w»/*e(with  reference  to  its  head  at  Liverpool)  being  nearly  reversed, 
w«*  witness  (what  to  a  person  watching  the  rise  and  fall  of  the  tide  ^te^not 
on  the  shore  appears  at  first  sight  so  anomalous)  the  whole  of  the  ebb  occasioned  fa 
stream  coming  from  the  ocean,  while  the  flood  comes  from  the  opposite  tidal  stream, 
quarter. 

deferring  the  tidal  stream  to  the  head  of  the  tide  at  Liverpool,  and  but  by  tidal 
the  wring  times  of  high  water  to  the  undulation  of  the  tide  wave,  wave* 
this  apparent  anomaly  disappears. 

All  this  coast  to  the  westward  of  Fair  Head  is  subject  to  a  ground  Ground  swell. 
swell,  in  fine  weather  the  commencement  of  the  east-going  stream  is 
made  apparent  by  the  sudden  appearance  of  the  swell,  resuming  again 
*  comparative  state  of  quiet  when  the  west-going  stream  makes. 


184 


TIDAL  STREAMS 


Streams  turn 
with  the  tides  of 
Dover. 


Tidal  Compart- 
ments. 


1st  Compart- 
ment. 


9d  Compart- 
ment, 


3d  Compart- 
ment. 


4th  Compart- 
ment. 


6th  Compart- 
ment. 


SECTION  II. 

The  Tidal   Streams   of   the  English  Channel,   with  Tabl_~ 
showing  their  course  and  rate  at  every  hour  of  the  tt   zm>j 
at  Dover. 

In  the  English  Channel,  as  before  stated  (page  120),  the  time  of  fcm.  ggh 
water  at  Dover  is  to  be  taken  as  the  standard,  so  that  whenever  eitfcaver 
the  time  of  the  turn  or  the  direction  of  the  stream  is  required  to      "be 
known,  the  time  of  the  ship  is  to  be  compared  with  the  time  of  h  I  gh 
water  for  the  day  at  the  standard  place,  and  the  interval  sought  in  "the 
table  which  accompanies  these  remarks,  and  in  the  column  answering   to 
the  ship's  position  will  be  found  the  information  required.* 

In  these  tables  it  has  been  necessary  to  class  the  information  under 
heads  answering  to  the  various  compartments  of  the  Channels,  for  the 
courses  of  the  stream  in  the  mixed  tides  are  so  changeable  that  a  very 
different  stream  will  be  found  running  at  a  place  but  little  removed  from 
another  in  the  same  portion  of  the  Channel.  The  seaman  must  there- 
fore look  in  which  compartment  according  to  his  latitude  and  longitude 
his  ship  is  sailing,  and  in  which  quarter  of  that  compartment,  whether 
N.E.,  N.W.,  S.E.,  or  S.W.,  and  then  enter  the  table  for  the  direction 
of  the  stream. 

The  ist  compartment,  as  previously  stated  (page  120),  comprises  the 
approach  to  the  English  Channel  westward  of  a  line  joining  Ushcw* 
and  Scilly. 

The  2d  compartment  comprises  a  space  eastward  of  the  before- 
mentioned  line  from  Ushant  to  Scilly,  and  as  far  as  a  line  joining  &* 
Start  and  the  Casquets.  In  this  part  of  the  Channel  there  is  a  mixed 
tide,  partaking  of  the  joint  directions  of  the  Channel  and  Offing 
streams. 

The  3d  compartment  is  bounded  on  the  west  by  the  line  joining  tbe 
Casquets  and  the  Start,  and  on  the  east  by  a  line  from  Beachy  H<t*** 
to  Dieppe,  having  the  Baie  de  la  Seine  on  the  south.  As  soon  a»  a 
vessel  passes  to  the  eastward  of  the  Start  and  Casquets  she  gets  io*° 
the  true  Channel  stream  which  sets  straight  up  and  down  Channel  *n 
the  fairway,  and  will  always  carry  a  vessel  towards  Beachy  Head  whi*e 
the  water  is  rising  at  Dover,  and  from  it  while  it  is  falling  there. 

The  4th  compartment  comprises  the  Gulf  of  St  Malo,  an  estu**! 
which  from  its  magnitude  and  large  tides  exercises  a  powerful  influent 
over  the  navigation  of  that  part  of  the  Channel  in  its  immediate  vicinity; 
and  the  seaman  must  be  especially  on  his  guard  when  drawing  n^0* 
this  locality.  With  the  falling  water  at  Dover  the  stream  sets  sharpy 
into  this  Gulf  on  both  sides, f  which  the  prevalence  of  westerly  win**? 
is  said  to  increase,  and  with  the  rising  water  at  Dover  it  sets  across  a*1*! 
out  of  the  Gulf,  the  north-eastern  part  of  the  stream  sweeping  rou**d 
the  Casquets  towards  Alderney,  and  through  the  Russel  and  €>&*& 
Channels  about  Guernsey  towards  the  race  of  Alderney*  . 

The  jth  compartment  contains  the  great  bight  on  the  south  side    °* 
the  Channel  eastward  of  Cape  Barfleur,  known  as  the  Baie  de  la  Sei**e 
With  the  rising  water  at  Dover  the  stream  sets  sharply  round  C*V* 
Barfleur  into  the  bay,  curving  more  and  more  as  the  depth  of  the  t>*/ 
is  gained  until  it  finally  takes  the  sweep  of  the  shore.     With  the  A°^~ 
tide  the  western  half  of  the  bay  is  partly  in  eddy,  and  the  tide  sla*5*1 
in  all  that  part  nearly  an  hour  before  high  water  at  Dover,  whilst  in  the 
eastern  half  of  the  bay  it  runs  about  half  an  hour  longer  than  at  Dover, 

*  The  time  at  ship  is  to  be  corrected  for  the  longitude  of  Dover, 
f  A  return  of  the  vessels  wrecked  on  the  Channel  Islands  shows  that  the  ft**** 
part  of  them  came  ashore  about  the  end  of  the  falling  water  at  Dover. 
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•e  a  ship  beating  up  Channel  towards  the  end  of  a  rising  tide 
may  prolong  the  tide  in  her  favour  by  standing  close  over 
mch  Coast  eastward  of  Havre.  On  approaching  Boulogne, 
it  the.  beginning  of  a  rising  tide,  great  attention  should  be 
e  direction  in  the  tables,  as  the  streams  hereabout  meet  and 

down  upon  the  French  Coast,  so  that  a  ship,  which  on  the 
de  would  at  this  time  have  a  stream  setting  straight  up 
here  encounters  one  upon  her  beam,  sweeping  her  down 
le  Somme,  and  hence  probably  the  cause  of  some  of  the 
itrous  losses"  which  have  occurred  in  this  part  of  the  Channel. 

compartment  is  between  Beachy  Head  and  the  North  Fore*  6th  Compart- 
the  Somme  and  Dunkerque.     In  this  space  the  streams  from  ment, 
el  and  North  Sea  meet  while  the  water  is  rising  at  Dover,  and 
bile  it  is  falling  there.     The  point  of  union  and  separation  is 
rer,  stationary,  but  moves  from  west  to  east   both  on  the 

falling  water,  For  instance,  an  hour  after  high  water  at 
separation  begins  off  Beachy  Head ;  in  two  hours  it  has  reached 
n  three  hours  Rye,  and  so  it  creeps  on  until  at  low  water  it  has 
i  line  extending  from  the  North  Foreland  to  Dunkerque.  At 
le  offing  streams  on  both  sides  have  done,  and  it  is  slack  water 
be  North  Sea  and  English  Channel  as  far  as  the  true  tide 
ut  the  stream  does  not  at  this  time  cease  in  the  intermediate  tide, 
water  at  Dover  begins  to  rise,  the  stream  on  either  side  sets 
over,  and  that  from  the  North  Sea  consequently  goes  with  the 
fe  tide,  which  had  not  yet  ceased  running  to  the  westward, 
►ther,  the  Channel  stream,  opposes  it,  and  this  opposition  con- 
ughout  the  rising  tide  at  Dover;  the  point  of  meeting  gradually 

position  eastward  as  the  tide  advances  on  the  shore.*  About 
hen  the  water  at  Dover  has  done  rising,  the  line  of  meeting  has 
e  North  Foreland,  and  the  streams  are  now  slack  over  the 
iast  and  west,  leaving  the  intermediate  stream  running  alone 
3  the  eastward.  The  next  hour  finds  the  offing  streams  made 
and  west,  so  that  now  the  intermediate  stream  falls  in  with 
Sea  stream  and  goes  with  it,  whilst  on  the  west  it  separates 
Channel  stream,  splitting  at  the  same  point,  Beachy  Head,  as 

the  general  description  of  the  course  and  routine  of  the  tidal 
the  English  Channel  and  intermediate  tide,  a  careful  perusal 
prill  enable  the  reader  the  more  readily  to  understand  the 
ind  tables  annexed. 


e  of  meeting  begins  off  Beachy  Head  at  five  hours  before  high  water  on  the 
hat  of  the  separation  at  one  hour  after  high  water  at  the  place  of  four  hour* 
"rater  is  nearly  the  same  as  that  of  the  separation  at  two  hours  after j  and 
with  the  subsequent  hours. 


6  TIDAL  STREAMS 

a^le  showing  the  Magnetic  Direction  of  the  Stream  in  the  Englis 

at  every  Hour  of  the  Tide  at  Dover. 


COMPARTMENT  L 
Westward  of  a  Line  joining  Ushant  and  the  Land's  End. 


North  8ide  of  Latitude  aq'oo 

N. 

8outh» 

Hours. 

RlMAMKS. 

• 

West  part. 

Rate. 

Near  Solly. 

Rate. 

Seven  Stones. 

Rate. 

West 

High 
Dover. 

» 

W.  by  N.  H  N 

• 

1 

N.N.W.*W. 

• 

N. ),'  W. 

• 

o 

.W.| 

N.*  W. 

N.E. 

s 

o 

• 

N.XW. 
N.byE-VE. 

O 

• 
M 

N.  by  E.  %  E. 
N.E.  *  N. 

• 

N.by  W 
E.N. 

""■    .* 

§3 

E.N.E. 

N.  by  E.  %  E. 

£ 

N.E.  M  E. 

c 

•c 

E.N. 

«s 

E.N.E. 

■e 

N.E.  *  E. 

•c 

NX. 

NX.  by] 

» 

E.K  S. 

East. 

e* 

E.N.E 

Turn 

• 
•3)4. 

SJ3.  by  E.  X  E. 

- 

2 

B.)iW. 

tf 

S.byE 

go 

Z  .< 

H 

S.  ME. 

fi 

8.HE.; 

s 

S.S.Mr . 

fi 

Draii 

8.8.W.  tf  W. 

I 

8.W.  M  S. 

SS.W.HW. 

I 

S.W.  > 

8.W.  X  W. 

g 

S.W.  tf  W. 

s 

S.W.  M  s. 

S.W.  ; 

% 

Li            W.S.W. 

O        8.W.  tf  W. 

o 

s.w.  by  w.Jfw. 

4 1 

S.W.b 

COMPARTMENT  IX 


f  A  Line  joining  the  Land's  End  and  Ushant, 
Between  < 


»> 


»» 


»» 


»» 


the  Casquets  and  Start,  and 
the  Casquets  and  Sept  Lea, 


North  Side  of  the  Channel. 


Hours.  [- 


f 

• 

i 

•a* 

a 

.3>o 

sa 

3 

Mi] 

4 

5 

1° 

•a* 

r$ 

»► 

4 

fore 
ter, 

3 

a 

i$ 

J 

West  part. 

I 

• 

o 

W.  by  N. 

Turning. 

c 

.M 

North. 

8 

EH  8. 

i 

E.  %N. 

E.  MS. 

E.byS.  KS. 

£ 

Slack. 

2 

Turning. 

5 

W.  X  N. 

8 

W.  by  8. 

© 

Centre. 


W.mN. 
W.N.W. 

W.«N. 

Slack. 

E.  US. 

E.  VS. 

E.MS. 
E.  by  8. 

Slack. 

West. 

West. 


East  part. 


c 
M 

O 


W.MN. 

West. 

W.  U  S. 

S.  \<  W. 

S.E.  M  S. 

E.  by  8.  %  S. 

E.MS. 

E.H3. 

E.  3^8. 

Turning. 

W.S.W. 


5 


Remarks. 


S 

!i 

I 


■  w.  x  sri 

near 
Hurd's 
Deep.  . 


South  Side  of  the  Chi 


West  part. 


W.MS. 

Slack. 

E.  KN. 

E.  by  N.  M  N. 

E.byN.fc.N. 

E.«N. 

East. 
if.s.byx.%x. 

Slack. 
S.W.  by  W. 
S.W.  M  W. 


Centre. 


s 

M 

O 


X 

2-1 

e 


W.  V*  N. 

W.  us. 

Slack. 
E.  by  8.  Vfc  S. 

E.MS. 
s  Jt.  by  x.  K  k. 

E.M8. 

Slack. 

W.byN.MN 

*  Slack. 

W.MN. 


I 


COMPARTMENT  IH. 


"Ra# VMm  /  ^  I^  J0"1*11**  Start  and  Casquets,  and 

I       „  »      Point  Ailly  and  Beachy  Head. 


Hours. 

West  part. 

i 

• 

a 

Centre. 

4 

o 

East  part. 

I 

• 

a 

o 
e 

Remaiks. 

Orer 
Hurd's  Deep. 

• 

#- 

W.tf  N. 

W.byN. 

Turning. 

W.  MS. 

si 

W.byN.MN. 

W.N.W. 

5 

w.  by  k.  M  k. 

.M 

W.  M  8. 

So- 

W.ViN. 

o  p 

W.N.W. 

W.  by  N. 

?* 

W.by  S. 

Altar 
Water, 

W.*S. 
W.fcS. 

•o 

8^ 

W.byN.  MN. 
W.byN.*  N. 

Is 

W.XN, 
W.*N. 

s.w.byw.  Mw. 

M«M«E* 

«  2 

W.byN.fcN. 

«3  « 

W.MN. 

Slack. 

* 

/-*-K 

/»A«K 

i^> 

1 

»rf 

East. 

if' 

E.byS.  M  8. 

i' 

E.byS.  \k  8. 

i* 

E.  MS.      ' 

E.  by  8.  US. 

s  • 

E.8.E. 

fi. 

E.byS. 

E.MS. 

E.  by  8.  H  8. 
E.  by  8.  K  8. 

If 
n 

• 

E.S.E. 
E^<  E. 

(Greatest 
springs 

E.  by  S.  V  8. 
E.  by  S.  ^  S. 

iff 

East. 
E.MN. 

"* 

te 

E.  by  8.  J*  8. 

E.by  8.  %  8. 

E.)t  8. 

5" 

MJL.byX.fAX. 
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COMPARTMENT  IV. 

Entrance  of  Gulf  of  St.  Halo  ou  a  line  joining  Brehat  Island  and  S.W,  line  of  Guernsey  Island 


I      oM-toi 

M  lUlln  from 

Near  S.W.  Point, 

.M-V.M 

4  mil*.  W.N.W. 

Cutniwf  liUnd. 

i 

Gucrmc)   M.iml. 

ftum  L»H|ueh. 

Cape  La  Hague. 

a 

s 

Co™. 

i 

1 

CM. 

a 

Couth. 

C0U,~ 

1 

o 

w.p. 

1 
1 

W.J4N. 

W.  by  S. 

$ 

S.W.bjW.HW. 

1 
1 

In  "w- 

S.W.byW.l*W. 

1 

8- !4  W. 

s.s.w. 

i 

ii.W.byW.JiW 

iul    *■*■ 

S.E.bjS. 
S.E.  by  E. 

1 

S.E.  by  E.  X  E. 
S.E.  by  E.  V  E. 

a.  iite.se. 

3.E.  X  E. 

J 

S-W-HS. 
S.W.  Si  8. 

- 

it  l       S.E.  ft  S. 

! 

S.E. 

1 

1 

a" 

f! 

S.E.byE.XE. 

i 

S.E.VE. 

tfX.bjS.Jtfi. 

f(          ■■»  X  K- 

S.&hrE.HE 

E.bjN. 
N.E.  «  N. 

N-E.liyE.KE, 
N.E.byE,)(E. 

e 

ji  N.w.byTO.*w 

1 

N.W.  «  N. 

1 

N.E.  K  N. 

N.E.  «  N. 

j  kw.nrw.KW 

I 

6 

N.E.*  N. 

*l    s"w-b'w- 

W.byN.MN 

t..\.W. 

■ 

N.W.  *  TO. 

NX.  K  N. 

COMPARTMENT  V. 

In  the  Baie  de  la  Seine,  south  of  a  line  joink 

g  Cape  Barfleur  and  Cape  Antifcr. 

Horn. 

Wat  Put.      Rate. 

Carre.           Rite. 

E-tPaH. 

fiat.. 

R....U. 

fl 

N.W.  by  N. 

i 

W.N.W. 

| 

W.HK. 

j 

IS 

| 

N.N.TO.  *  W. 
N.N.  W.  It  W. 

W.N.W. 
W.N.W. 

W.byS. 
W.byN. 

Ij 

4 

N.W.  by  N. 

ss 

W.N.W. 

W«M 

ll 

1? 

.6 

Stack. 

1? 

N.W.tayW.KW 

TO.  KB. 

i1 

i: 

4 

Sfl.E.*E. 

E.S.E. 

?! 

E.NX. 

il 

1 

SAE.HK. 
SX-HS. 

H 

V..S.K. 

E.by  ».|». 

b.e.«8. 

E.3.E. 

E-byN.HN. 

° 

COMPABTMENT  TL 
r  A  line  joining  Beach y  Read  and  Point  Ail] y,  and 
the  North  Foreland  and  Dnnkerqne. 


,~» 

Went  of            Eaatc-r 

Off  Southland 
Hind. 

aaod  Head". 

Una  of  Separation. 

(Mum. 

i 

COUTK. 

i 

.     I  Tin  Tldea  teparUa  IB  i  lint  Joining— 

■    t      Beaehy  M  ud  St  Valery 

W.VN. 

NX-byE. 

NX. 

N.byE.»;E. 

NX.byB. 

N.E.ij  E. 

(J.byE.SE 

N.E-bjE.*K 

Ji.E.byE.HE 

N.E. 

W.hj8.US- 

NX.byE.HE. 

E.K8. 

1           South  Foreland  and  Point  Gratellrm  .    . 

S.W.  by  W. 

NX.byE.KE 

f      lanaartt  mi  Nkuport.r«idMrmr  North  1 
1   J         BBBni, Dm  South Luie uf tha  FalU,  I 

TO.byS.ltS. 

f  E. «  N.aod 

I  Northward. 

}a.w.  ks. 

i 

a.byw.iiir, 

_    (Tb«TlaHBc*teBalrM}oinliu— 

KbyB.  K  8. 

S.W.  by  W. 

8.W.J(S, 

I 

(      BahlU  and  Cayeu*.  botbrtrr.m1h1n.Ln3l 

1UU 

8.  by  TO. 

s.w.  k  to. 

S 

*.byv.*ir 

(  The  TMaa  meet  on  a  BM  Joining;  Rye  and  thai 
I   {     tniril.  iaii>»|  w  tha  Baaaiirelle,  both  I 

S.B.byB.llE 

W...W. 

WJ.W. 

I 

abyw.«j|H 

.    JTlHTldaaaBartoaanMjDb>u»- 

*    t        D°niin  ud  Toaqaat  ToEit  .... 

E.byN.fc-N 

.W.hyB.JlB. 

Lbyw.Vw. 

1       Do.  I>naraa4Dankanrae  nearly     .... 

N.E.by  E.I*F.  e.w.  by  W.  «> 

N.byE.jkX 

I.bj-.  *w 
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Table  showing  the  Magnetic  Direction  of  the  Tidal  Streams  in 
the  North  Sea  from  a  line  joining  the  Spurn  Point  and  Helgo- 
land to  the  North  Foreland  at  every  hour  of  the  tide  at  Dover. 

COMPARTMENT  VEL 
Entrance  to  the  Thames. 


BOMi 


Mouse  Light 
Ship. 


Course. 


r 


W.*N. 

Slack. 
E.XS. 

East. 

East.' 

E.  as. 

E.X8. 


W.KS. 

W.K8. 
W.X8. 


3 


i 

a 

o 

v» 

M 

t 

m 

t 

l 


8unk  Light  Ship. 


Course. 


Slack. 
NX.byE.tfE. 
E.  by  N.  X  N. 
E*  by  N.  Ji  N. 
E.  by  N.  VI  N. 
£•  by  N«  K  If* 

•• 

aW.byW.KW. 

aW.byW.fcW. 

W.byaXS 

W.fcS. 


I 


i 

8 

I 

i 

s 


Kentish  Knock 
Light  Ship. 


Course. 


N.E,  Vi  N. 
N.E.  VI  N. 
N.E.  fc  N. 
NX.  Vt  N. 
N.E.  Vi  N. 
N.E.  Vi  N. 
S.W.  M  S. 

aw.  >«s. 

S. Anr .  }n  S. 

S.W.  ,s  s. 
S.W.  i,'  s. 


5 


<  Miles  north  of 
North  Foreland. 


Course. 


i 

a 
M 

3, 


S 


N.N.W.  %  W. 

N.VtE. 

N.E.  Vi  E. 

E.  by  .8. 

E.by  8. 

S.E.&E. 

S.S.E.  Vi  E. 

S.  tf  w. 

s.w.  %  s. 

S.W.  Vi  W. 
S.W.byW.ViW. 


2 

& 


i'8o 
rao 
x'i8 
r46 
r6o 

i-30 

r6o 
i-65 
i-40 


Galloper 
Light  vessel. 


Course. 


N.E.  Vi  E. 
N.E.  Vi  E. 
N.E.  VI  E. 
N.E.  Vft  E. 
N.E.  %  E. 
N.E.  Vi  E. 

s.x  w. 

S.W.  VI  S. 

S.W.  Vi  w. 
•.w.byw.Viw. 
s.w.  by  w.Vi  w, 


s 
S 


I 

m 

i 
s 

! 


COMPARTMENT  VIIL 

Between  the  mouth  of  the  Thames  and  the  coast  of  the  Netherlands  south  of  5  2° 

N.  latitude. 


West  of  a°  E.        Between  a°  and  30  E.         East  of  30  E. 


el 


?4 


s 

3 
4 

S 


'^  I* 


Cootie. 


NX. 
NX.VtE. 
NJBLViN. 

NX.byE. 
NX-ViE. 

NX. 


aw.  vis. 

'S, W.VI  8, 

aw.  via 
aw.  via 
aw.xa 


Course. 


E.NX. 
NX.byE.  %  E. 

NX.ViN. 
N.E.ViE. 
NX.VtE. 

NX.fcN. 

S.W.byW.ViW. 
8.W.  Vi  W. 

aw.  via 
aw.  vta 
aw.  j^a 


Course. 


N-E.byE.VsE. 
N.E.  VIE. 
N.E.  Vi  E. 
N.E.  hi  E. 
N.E.  Vi  E. 

N.N.E. 


S.W.byW.ViW. 
aw.  Vi  W. 
S.W.  J*  W. 

aw.  vi  w. 
aw. 


& 


3 
o 

c 


o 
8, 

c 

•c 

5 

g 


Remabks. 


Stream   from    the   Schelde 

N.W.by  W.  Vi  W.toi°E. 

turning  sharply  to  the  NX. 
Stream  from    the   8chelde 

N.W.  by  W.  J*  W.to  a-wE. 

turning  sharply  to  N.NX. 

HE. 


COMPARTMENT  IX. 
the  latitude  520  and  530  N.  and  the  English  Coast  as  far  as  a0  E.  longitude. 


I* 


i 


nofthwird. 


■oot&ward. 


Rkmaae*. 


Taking  the  directum  of  the  land,  except  close  to  the  banks,  for  which 
>    special  instructions  are  necessary. 
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COMPARTMENT  LX. 


Shipwash  Light 
Vessel. 

Stanford  Light 
Vessel. 

St.  Nicholas  Oat 
Light  Vessel. 

Cockle  Light 
Vessel. 

New&rp  Light 
VesscL 

Hasborouf) 
Ves» 

Hours. 

«J 

• 

2 

• 

• 

J 

Course. 

& 

Course. 

I 

Course.* 

- 

Course. 

i 

Course. 

Coursa 

• 

I 

E.N.E. 

N.E.byN. 

N.KE. 

N.byE.VE. 

• 

N.%  W. 

N. by  W. « 

•eg 

tci. 

2 

£.N.E. 

N.E.  by  N. 

North 

N.by  E.  ft  E. 

N.«  W. 

N. by  W.  l 

ssq„ 

3 

E.N.E. 

N.E.  by  N. 

North 

N.by  E.  ft  E. 

N.  H  W. 

N.by W. « 

After 

Water, 

4 

B.N.E. 

N.E.  H  N. 

N.ft  W. 

N.by  E.  ft  E. 

N.  fc  W. 

K.  by  W. ) 

5 

N.E.  by  E.  ft  E. 

N.E.  KE. 

N.by  W. 

N.byE-ftE. 

N.  H  W. 

N.  by  W.  § 

L6 

N.E.  ft  N. 

Slack 

N.byW.fcW. 

8outh 
on  the  turn. 

North 

S-bjrE.* 

rs 

S.W.  %  W. 

8.W.  by  S. 

8.  HE. 

South 

S.tfE. 

S.byE.« 

CiTl 

4 

S.W.  by  W. 

S.W.  by  8. 

S.  ftE. 

South 

ME. 

S-byE.* 

3 

S.W.byW. 

S.W.  by  S. 

S.ft  w. 

South 

S.ttE. 

S-byE.% 

a 

S.W.  by  W. 

SAW.  ft  W. 

s.*w. 

South 

8.HE. 

SAE.i/4 

«£ 

J 

8.W.  by  W. 

S.S.W.  V*  W. 

S.  by  W. 

South 

ME. 

SbyE.ft 

Hours. 


43  O 


If    4 


%" 


J* 


5 

.6 

5 
4 
3 

a 
Li 


COMPARTMENT  X. 
Between  the  latitude  5 2°  and  530  N.  and  longitude  i°  to  30  E. 


S.W. 
Quarter. 


N.E.  ft  N. 

N.E.  K  N. 

N.E.  K  N. 

N.E.  ft  N. 
.N.E.  ft  N. 

N.E.  by  N. 

8.W.  ft  S. 

8.W.  ft  S. 

8.W.XS. 

S.W.  ft  S. 
S.W.  ft  W. 


3 

o 

a 


I 


I 


8.E. 
Quarter. 

8 

2 

N.E.  ft  N. 

N.E.  ft  N. 

• 

* 

.3 

N.E. 

N.E.  %  N. 

• 

M 

N.E.  K  N. 

i 

N.E.  ft  N. 

1 

s.w.k  w. 

S.W.  by  S. 

fa 

z 

s.w.  k  s. 

S.W.  ft  s. 

0 

S.W  ft  s. 

N.E. 
Quarter. 


•Turning 

sharply  off  for 

the  Letnan 

and  Ower. 


Hours. 


KG 
IS 


x 

a 

3 

4 

i 

16 


ii 

a1 


COMPARTMENT  XL 
Between  the  latitude  520  and  530  N.  and  longitude  30  to  40  E. 


S.W. 
Quarter. 

• 

& 

N.E.  ft  N. 

N.E.  ft  N. 

t 

N.B.  ft  N. 

J 

N.E.  ft  N. 

8 

N.E.  H  N. 

1 

8* 

N.E.HN. 

S.W.  %  s. 

at 

1 
I 

1 

8.W.  ft  S. 

S.W.  %  S. 

S.W.  X  8. 

8.W.HI. 

8.E. 
Quarter. 


Slack. 

N.E.  ft  N. 

N.E.  ft  N. 

N.E.  ft  N. 

N.E.  K  N. 

N  E.  ft  N. 

8.W.  ft  8. 

8.W.  £  8. 

8.W.  ft  W. 

S.W.K  W. 

S.W. 


N.W. 
Quarter. 


N.E.  X  N. 
N.E.  g  N. 
N.E.ftN. 
N.E.ft  N. 
NJB.ftN. 
N.B.  ft  N. 
&E.by8. 
8-ftE. 
8.W.  ft  S. 
ft.W.%8. 
S.W.ftg. 


•?23 
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COMPARTMENT  XH. 

Between  the  latitude  5a0  and  530  N.  and  from  longitude  40  E.  to  the  Coast  of  the 

Netherlands. 


> 

E 


fel4 
fill 


1 

f 


Strain  ram 
northward. 


Stream  runt 
southward. 


Rzmaiu. 


The  stream  takes  the  direction  of  the  land,  except  close  to  the  banks, 
'  for  which  special  instructions  are  necessary. 


COMPARTMENT  XIII. 
Between  the  latitude  530  and  540  N.  and  from  longitude  i°  to  30  E. 


N.W.  Quarter. 


N.  by  W. 


Leman  and  Over 
Light  Vessel. 


Course. 


y  N.N.W. 
N.N.W. 


o 


N.  by  W.  %  W.,  N.N.W.  fclW.  jj 

N.W.  X  W. 

S.  by  W. 

S.  M  E. 

S.*E. 

S.  by  E.  %  E. 

S.S.E.  %  E. 

E.  by  S.  *t  S. 

N.N.E.  \  E. 


N.N.W.  fcW.;   « 
N.N.W.  fc  W. 
Slack. 

S.S.E.  fc  E. 

S.S.E.  X  E. 

SJS.E.  H  E. 

S.S.E.  K  E. 

D>&.f£«  5S  **•• 


e 


S 


RUCAMU. 


Near  the  north  point 
of  Smith's  Knoll 
the  rates  are,  flood 
a'6,  ebb  3*0  knots. 


COMPABTMENT  XTV. 
Between  the  latitude  530  and  540  N.  and  30  to  50  E.  longitude. 


8-E.  Quarter. 


M.K.W.      J'jjfg 

5£»  E-IM% 


W.byS.%8. 
WAW. 
W.  by  8. 

N.N.W.  Sf  W. 

NJS.&N. 

K.E.  byE.  K  E. 

E»N  •£» 


3 


3 

3 


38 


N.E.  Quarter. 

• 

W.by  8. 

W.fcS. 

W.H8. 

c?  8 
b  ~ 

N .N.W.  *  W. 

N.E.  ft  N. 

flood 
ebb 

E.byN. 

E.  *8. 

*   ■ 

3 

E.by  8. 

•a 

S*B*  by  E. 

&E. 
8.  byE. 

*     N.W.  Quarter. 


8.W.  %  W. 
N.W.byW.tfW. 

N.W.  *t  N. 

N.byW.%  W. 

N.N.K.  \  E. 

E.  by  N.  M.  N. 

S.E.by  E.'H  E. 

S.E.  X  E. 

S.  HE. 

S.W.  by  8. 

8.W.  *  8. 


3 


5 
o 

c 


H 

li 

r 

il 


Rxxaiks. 


In  the  north-eastern  quarter  of 
this  compartment  the  Helgo- 
land stream  joins  the  Channel 
stream  on  the  (ailing  water  at 
Doyer,and  the  streams  split  on 
the  rising  water  at  Uoyer,  and 
a  yessel  to  the  northward  of 
$3-30  on  the  rising  tide  will  be 
set  down  towards  Helgoland. 


Splitting  on  Tezel  Island. 


TIDAL  STREAMS 


COMPABXMEST    XV. 

e  53-  and  J4=  X.  and  «rft»ird 


C:— -K. 

'                          Spun.  Llji.;  VtueL 

Dudcnc  Lift:  Yet* 

K:_t- 

3                 Ch»            1      | 

c™«*.             3 

X  ^i  L. 

i       stbiHL       4 

x.  b.  w.  k  w.  ; 

X.X.YV.  k  w.     ■ 

=  Z 

~               S.W.  \  S.                  jf 

x.w.  k  x.       1 

:;;      s.w.ns.        « 

w.bjs. 

*i         ' 

&.W.  -.  w 

H     t**t    '■  - 

S.W.kS-                £ 

|.W.  l-i  £ 

"■*£■            J 

E.  •..  E. 

|.           XX.  hE.        1     1 

8.S.E,             j 

S.i.L- 

ISJlkE 

eT-' 

uv. 

**»*      1 

ft.: 

m             ! 

(              X.X.E.' 

X.E.HS.         ' 

COMFABTMEST  XVL 

On  the  ponuel  nf  54°  >f . 

i'E. 

1=  E.                          r  E. 

|                4'E. 

UO'JI. 

1 

j 

*  i 

; 

c<™. 

1 

Count.          |              Counr. 

3             ^^ 

1 

^ 

N.brW.  fcW. 

SfJJ.W.  S  w.                X.W.  it  w. 

wje.w. 

llj 

X.bjW.  \  W. 

X.W.                      N.W.brW.^  w. 

w.brir.jty. 

X.W.  *  s. 

x.w.  j,  w.          x.w.bj  w. *  w. 

W.»s. 

S.  \  E. 

w.brx.kx.             x.w.kx. 

St.  by  W. 

H  • 

S.  \  E. 

W. \  S.                  X. bfT.llT. 

XA  *  X. 

S-S.E.  1,  E. 

ft.bTE-kE.    ;             E.brS.KX. 

E.iij  N.  k  x. 

i\\ 

S-E-kS. 

sxus.     ■              ems; 

S.E.  b.  E.  W  E. 

S.E.  t  E.                       E.  b>  S. 

E-WS. 

t  »•* ' 

EuL 

SHE.       ,                     E-b.S. 

*-*s. 

v-  • 

X.E.  k  X. 

s.b.r_y,E.                E.b.-j.^s. 

3.E.UE. 

H  >i 

S.brE, 

""■«■ 

•■by  E.  %  E. 

j=  E. 

o:  E.                                 7=  E. 

!              8s  E. 

Hour.- 

c™. 

1 

Count.             5               Couth. 

!|         o™ 

J 

— ~T 

w.s.w. 

W.  \  X.          1                 W.  k  S. 

.E-bTSe-JiS. 

S.W.bjW.kW. 

W. bj  S.  US.     1            W. by  X. *  I 

.      K-E.KE. 

»^S-IN. 

« 

w.nys.vs.     i     w.trx.*. 

*.    1       !     X.W.  a  w. 

Isl< 

W.brS-kX. 

W.  \X.              -         W.bjX.V 

.     ]         W.bjJJ.fcK. 

i 

*«s,»x. 

TT.W*-^*-        g       -W.bjS.KI 

*.W-bjw.J,ir- 

*■*      ' 

Kb;  Ji.ns. 

W.07N.  \  N.        ■        W.bjS.  V 

■     |                W.  «S. 

1 

E.  bj  S.  <t  s. 

! 

2 

lE.b.I-VE       |          1S.E.  |l. 

[  W.  bj  8.  k  S. 

IIP 

SX.WE.VE. 

S.E.6JE.  \  E.        ■        S.E.bjE-:» 

L, 

SAW. 

; 

j      u«t 

E.  OT  8.  k  S.          J         S.E.  Ct  E.  \ 

I. 

\      aJ>j-E. 

3 

UtE. 

tb»i»>.                         B.E.bjE.  V 

a. 

■BMLtl- 

K.brS.k5.                s  t:.L.;.- I-:. -, 

L, 

E.  bf  M.^  n. 

an  of  8°  E.  the  influence  of  the  Elbe  and  Weaer 
ran  nearly  two  hours  to  the  north-eastward  an  the 
■  turned  westward  in  other  parts,  and  on  the  rising 
"  1  westward  after  the  stream  has  turned  east- 
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COMPARTMENT  XVH 

On  the  parallel  of  550  N. 


i°E. 


Coune. 


SUck. 

S.W.  X  W. 

S.S.W.KW. 

S.byW. 

S.byW. 

South. 

S.  *R. 
E.  byN.  *N 

N.byE. 
N.byE.*E 
N.byE.  JfE. 


s 

& 


O 
c 

M 


60  y 

25 


a°E. 


3°E. 


4°E. 


Course. 


N.  by  E.  \  E. 

s.w.by  w.Vw. 

W.S.W. 

S.W.  x  w. 

S.XE. 
S.S.E. 

E.by&XS. 

E.*S. 

E.  by  N.  X  N. 

E.  X  N. 

N.E.  \  E. 


o 
5 


S3 

Si 

V 

3 


Course. 


W.  *S. 
W.fcN.  ' 
W.*N. 

n.w.  by  w.  X  w. 

8.W.byW.fcW, 
S.  by  E.  jtf  E. 

.    8.*E. 
S.E.  by  E.  X  E. 

E.yS. 

E.  VS. 

N.M.£.  y  K» 


it 

2 


*£.  •* 


Course. 


I 


N.W.  X  N. 

N.W.  V  W. 
N.W.  X  W. 
N.W. *  W. 

W.fcS. 

S.E.  by  8. 

S.E.byE.ffE. 

JS.3«£. 

E.K8. 

E.  XN. 
N.  by  E.  \i  E. 


S°E. 


Course. 


N.W.  J<  W. 

W.  by  N.  X  N. 

W.byN.fcN. 

^T.N.W. 

W.»N. 
Turning. 

£.£8. 

E-by  S.  VtS- 

B.  by  8.  X  8. 

B.by&fcS. 

B.KS. 


6°E. 


Courses 


W.  *N. 
W.  by  N.  *  N. 

W.N.W. 

W.byN.fcN. 

W.  by  N.  X  N. 

N.W.byW.tfW. 

S.E.  K  8. 
BE.  X  8* 
S.E.byS. 

S.S.E.  X  E. 

S.S.B.  X  E. 


o 

c 

M 


II 

r 
t 

© 


7°E. 


Count. 


W.byN.  fcN. 
W.  by  N.  X  N. 
N.W.byW.fcW. 

W.byN. 

W.*N. 

W.*S. 

8.W.  X  W. 

8.  |f  E. 

S.E.  by  8. 

S.E.  y  8. 

S.E.  X  8. 


£ 

2 


o 

.a 

el 


I 


3 

I" 
! 


8°E. 


Course. 


N.byW.tf  W. 
N.byW.fcW. 

N.W.  X  N. 
N.N.W.  *  W. 

N.W.  X  W. 
N.W.byW.fcW. 

W.fcS. 

8.  by  W.XW. 

S.*  W. 

S.yE. 

S.  by  E.  X  E. 


a 
& 


COMPABTMENT  XVIIL 
On  the  parallel  of  560  N. 


i 


1 


.< 


i°E. 


N.N.E. 


S.&B. 

8.HR 
8.*E. 


MJB.byB. 

NJsVby  N, 

X.NJE.*B. 

N&KB. 


»°E. 


Course. 


Slack. 
S.W.  }f  W. 

8.W. 

W.  by  8.  X  8. 

8.  by  E. 

S.byE. 

e.*s. 

JS.N.E. 

N.E.  by  E.  \  E, 

NX.  by  E.  K  E, 

N.E.  ft  B. 


1 


3°E. 


Course. 


N.W.  X  W. 

W.  by  N.  X  N. 

N.W. 

N.W.  }f  W. 

N.N.W. 

N.ffW. 

N.  by  E.  X  E. 

N.E.  K  E. 

E.*N. 

N.E.  ^  E. 

N.*W. 


2 


4°E. 


Course. 


N.«E. 

N.N.W.  X  W. 

N.W.  *  W. 

N.E. 

N.E.  by  E. 

E.HS. 

E.  by  N. 

E.byN. 
N.E.byE.  fcE. 

E.N.E. 
N.E.byE.^E. 


142 


TIDAL  STREAMS 


COMPABTMENT    XV. 
Between  the  latitude  530  and  540  N.  and  westward  of  longitude  i°  E. 


Hours. 


n 


Course.' 


N.  M  E. 
N.N.W.  ft  W. 

8.W.  *  S. 

S.W.  X  W. 

8.W.  by  & 

8.  by  E. 

8.S.S. 

8.8.  W. 
N.  by  E. 

N.N.E.' 


2 
& 


a 

5 


O  "» 
■v»r» 

«  in 

I* 

f. 

I 

V 


Spurn  Light  Vessel. 


Course. 


N.E-  by  E.  %  E. 
S.S.W.  *  W. 

8.W.  V  8. 

8.W.  fc  8. 

S.W.fcS. 

S.W.  vr  8. 

8.W.  X  S. 

NX.  VE. 
N.E.  byEXE. 
N.E.  by  E  *E. 
N.E.  by  E.  X  E. 


Dudgeon  Light  VeueL 


Course. 


N.  by  W.  %  W. 

N.N.W.  *  W. 

N.W.  It  N. 

W.byS. 

8.W.  Vfe  8. 

8.KE. 

8.8.E. 

U£li  E. 

8X.1t  E. 

E.H8. 

N.E.  K  N. 


COMPABTMENT  XVL 
On  the  parallel  of  54°  N. 


Hours. 


i°B. 


Course. 


N.  by  W.  *  W. 

N.  by  W.  \  W. 

N.W.tfN. 

S.JKE. 
S.KE. 

&S.E.XE. 

8.E.H8. 

SX.  by  E.  *t  E. 

East. 

NX.  UN. 

N.by  E. 


2 
2 


»°E. 


Course. 


N.N.W.  %  W. 

N.W. 

N.W.  K  w. 

W.byN.fcN. 

W.tfS. 
8.  by  E.  ME. 

8.E.US. 

SX.tt.E. 

8X.*E 
8.  by  EXE 
E  by  N.  X  N. 


a 


J°B. 


Course. 


N.W.  U  W. 
N.W.  by  W.fc  W. 
N.W.  by  W.  tt  W. 

N.W.  1*;  N. 

N.  by  W.  fc  W. 

Eby  N.fcN. 

E  by  S.J 

EbyS. 

EbySL 

Eby&XS. 

South. 


Cour 


W.by  N.fcN. 

W.«  N. 

N.by  W. 

NJS.XN. 

E.  by  N.  ft  N. 

E.byN. 

E.H8. 

E.«8. 

8.E.UE. 

S.byE.«E. 


3 

2 


Hours. 


*°E. 


Course. 


W.N.W. 
N.W.byW.H.W. 
W.  by  N.  ft  N. 
W.byN.fcN. 
W.  by  N.  *  N. 
W.  by  N.  *  N. 
E  by  8.  k  8. 
SX.byE.yE. 

8X,  tfE. 

8X,*E 
8X.byE.f4E- 


! 


6°B. 


Course. 


W.*  N. 

W.by  N.  *N. 

W.  by  N.  %  N. 
W.J^N. 

W.  by  N.  X  N. 

W.  by  N.  X  N. 

SX.  by  E.  %  E 

SX.  by  E.  X  E. 
E.byS.  US, 
E.by&  MS. 
E.  by  8.  *  S. 


I 


o 


)°H. 


Course. 


W.  *S. 
W.  by  N.  X  N. 
W.byN.  X.  N. 
W.  by  N.  y  N. 
W.  by  N.  *  N. 
W.  by  N.  X  N. 

&SX.  X  B. 
SX.  by  E**y  B. 
8.E.  by  E.  X  B. 
S.E.  by  B.  x  B» 
SX.  by  E.  X  B» 


8°E. 


3 


B.byN.X  N. 

N.B.  *  B. 

K.  W.  If  W. 

W.byN.  %N. 

n.v.byw.jfw. 

W.»S. 

W.  by  8.  *  8. 

SAW. 

SOiyR. 

SX.byE.uB. 
E.byM^f  N. 


i 

■a 

i 


About  the  meridian  of  8°  E.  the  influence  of  the  Elbe  and  W< 
causes  the  stream  to  run  nearly  two  hours  to  the  north-eastward  on  the 
falling  tide  after  it  has  turned  westward  in  other  parts,  and  on  the  rising 
tide  to  run  two  hours  to  the  westward  after  the  stream  has  turned 
ward  in  a  more  westerly  meridian. 
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COMPARTMENT  XVIL 

On  the  parallel  of  550  N. 


Hours. 


J  3    i 


o°E. 


Course. 


3a  by  W« 

S.  by  E.fcE. 

S.  *E. 

8.  by  B. 

H-*E. 

S.B.  *  S. 
N.N.E.^E. 
H.  *W. 
N.JfW. 
N.*W. 


X 
X 

1 

X 
X 

X 
Itt 

I 


i°E. 

Coune. 

J 

2 

Slack. 

S.W.  X  W. 

0 

S.S.W.JfW. 

&byW. 

S.byW. 

South. 

S.  MB. 

5* 
Si 

r 

B.byN.  *N. 

N.  by  E. 

N.byE.*E. 

s 

0 

N.  by  E.  U  E. 

a°E. 


Course. 


N.  by  E.  a»  E. 

s.w.by  w.Vw. 

W.S.  »V. 

S.W.  *  w. 

S.S.E. 

E.byS.  XS, 

E.  «S. 

E.  by  N.  *  N 

E.  «  N. 

N.E.  y  E. 


I 


3°E. 


Course. 


o 
e 
M 


ft 

r 

8 

o 


a 

3 


4°E. 


Course. 


W.  KS. 

W.  X  N. 

g>aJ  n.w.  by  w.  \{  w.  S>^ 
|5  S.W.byW.*iW.|3 
^2    S.byE.^E.    *g 

S.XE.         "^ 

S.E.  by  E.  X  E. 

E.*S. 

E.  V  S. 

N.N.E.  \  E. 


o 

Ja 

M 


I 

O 


N.W.  .V  N. 

N.W.  V  W. 

N.W.  X  W. 

N.W.  if  W. 

W.  X  S. 

S.E.  by  8. 

S.E.byE.  \E. 

E.S.E. 

E.XS. 

E.  KN. 
N.  by  E.  X  E. 


it 


5°E. 


Course. 


N.W.  Jf  W. 
W.  by  N.  H  N. 
W.byN.gN. 

W.JfN. 

Turning. 

E.&S. 
E.byS.  tt  8. 
B.byS.X8. 
B-by&fcS. 

E.J4  8. 


fi 
si 

r 

2 


6°B. 


Courie* 


W.  UN. 
W.  by  N.  *  N. 

\v.N.  W. 

W.byN.^N. 

W.  by  N.  *  N. 

N.W.byW.tfW, 

SE.  ^  S. 

S.E.  X  S. 

S.E.  by  8. 
S.S.E.  X  B. 
S.8.E.  X  E. 


o 
c 

M 


*»  ft 

i 

8 

© 


7°E. 


Course. 


W.byN.  fcN. 
W.  by  N.  X  N. 
N.W.byW.fcW, 

1V.  by  N. 

W.*N. 

W.*S. 

S.W.  X  W. 

8.  *  E. 

S.E,  by  8. 

S.E.  *S. 

S.  E.  j^  8. 


& 


o 
c 


•S3 

5 

40 

c 


8°E. 


Course. 


N.byW.s/  W. 
N.by  W.J^W. 

N.W.  X  N. 
N.N.W.  *  W. 

N.W.  X  W. 
N.W.byW.jfW. 

W.^S. 
S-byW.^W. 

8-XW. 

S.  *E. 

8.  by  E.  \  E. 


s 


i 

M 


P 


1 


8 


COMPARTMENT  XVIIL 
On  the  parallel  of  56°  N. 


i 


x°E. 


a°E. 


Course. 


Course. 


3 

& 


4°E. 


Course. 


a 
A 


b 


r« 


N.NaE. 


8.K  W. 
B.)aB. 
S.HE. 


N^.byE. 
NAbyN. 

N.MX  %  E. 
NXkE, 


Slack. 
S.W.  X  W. 

S.W. 

W.  by  8.  X  8. 

S.byE. 

S.byE. 

E.|f  S. 

£>N.£. 

N.E.  by  E.  X  E. 

NX.  by  E.  x  E. 

N.E.  X  B. 


o 

s 


N.W.  X  W. 

W.  by  N.  X  N. 

N.W. 

N.W.  }f  W. 

N.N.W. 

N.*W. 

N.  by  E.  X  E. 

N.E.  X  E. 

E.XN. 

N.E.*;  E. 

N.  XW. 


N.  X  E. 

N.N.W.  V  W. 

N.W.  X  W. 

N.E, 

N.E.  by  E. 

E.HS. 

E.  by  N. 

E.byN. 
N.E.  by  E.  X  E. 

E.N.E. 
N.E.byE.  XE. 
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* 


COMPABTMENT  XVUL-cmUmvecL 


Hours. 


5°E. 


Course. 


Turning. 

W.  %  S. 
N.W.  14  N. 

N.N.W. 

N.N.E.  X  R 

N.E.  X  E. 

E.  by  N.  X  N 
N.E.  by  E.  KE. 

E.  by  X.  X  N, 

E-XN. 


6°E. 


Course. 


Slack. 
N.N.W.  14  W. 
N.N.W.  14  W. 

N.N.  W. 

N.  X  W.* 
N.  by  E.  *  E. 

N.E.  by  E.  X  E. 

E.  by  N.  *  N. 

E.  X  N. 

E.%  S. 

E.*S. 


l 


o 
c 


7°E. 


Course. 


E.N.E. 

N.N.E.  ft  E. 

N.  HE. 

N.X  W. 

N.  *  W. 

N.  by  W.  X  W. 

iN.by  W-X  W. 

.E.  X  E.    . 

E.XS. 

E.&S. 
S.E.by  E. 


a 


e 


i 

i 


8°E. 


Cour 


-  kw 


N.E.HE. 

N.14E. 

N.  X  W. 
N.bjrW.^W 
N.  by  W.  )4  W 
N.  by  W.  14  W 

N.N.W.  X  W. 

N.%E. 

8.*  W. 

8.  by  W.tfW. 

S.W.  X  W. 


COMPABTMENT  XIX. 
On  the  parallel  of  570  N. 


!  Hours. 


is 


"i 

a 
3 
4 

L6 


■s 

4 

3 

2 


Hours. 


ll- 


»°W. 


Course. 


S.S.W.  %  W. 

SAW.  */  W. 

S.  W.  x  W. 

N.*W. 

Slack. 
N.N.E.  14  E. 

N.E.b    N. 

N.E.  la  N. 

N.N.E.  X  E. 

N.N.E.  *  E. 

S.  14  E. 


S 
2 


& 


a 

o 
c 

fa 
e 


i 

z 


w. 


Course. 


S.  by  W.  X  W. 

S.W.  X  S. 

S.W.  X  S. 

W.S.W. 

Slack. 

N.  by  E. 

N.  by  E.  \  E. 

N.  by  E.  %  E. 

N.N.E.  H  E. 

N.E.  X  N. 

N.E.  by  E.  X  E. 


n 


23 

r 

! 
I 

e 


Course. 


S.  by  W.  X  W. 
S.  by  W.  X  W. 

s.*  w. 
s.*w. 

S.  *E. 
Slack. 

N.N.E.  X  E. 

N.*E. 
N.  by  E.  X  E. 

N.N.E* 
N.  by  B.  X  E. 


i°E. 


Course. 


S.S.W.  X  W. 

S.W.  by  S. 

S.S.W.  X  W. 

S.W.  X  S. 

Slack. 

N.E. 

N.E. 
N.  E.  X  E. 

E.N.E.; 

JCt.JN.IS. . 

Slack. 


i 


I 

!! 

t 


a°E 

Course. 

• 

5. 

N.  by  E.  X  E. 

&byE. 

9 

8.  by  E.X  E. 

1 

S.E.  X  S, 

e 

E.  XS. 

m  op 

E.  by  N. 

E.  *N. 

rate  ^ 
half  tid 

E.byN.XN. 

3 

E.XN. 

E.XN. 

0 

S.byE. 

if 

ft 


3 
I 

.So 

•IS 


1 


3°  E. 


Course. 


S.S.E.  X  £. 

S.  XE. 

S.  by  W. 

S.W.byW.XW. 

Slack. 

Slack. 

Turning. 

N.N.E.  X  E. 

N.E.  X  E. 

E.  by  N.  X  N. 

E.S.E. 


4°E- 


Course. 


8.W.  X  W. 
N.W.byW.KV*'- 
W.N.W.  X  W- 
N.  by  W.  X  WT- 

N.  by  W.  14  W- 
N.  XE. 

N.N.E.  14  E. 
N.E.  by  N. 
N.E.  by  E. 
N.E.  by  E.  X 

E.xa 


*ir; 


* 
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COMPARTMENT  XIX— continued. 


5° 

6°E. 

70,E. 

8°E. 

Course. 

i 

Course. 

• 

Course. 

1 

Course. 

• 
• 

1 

N.  by  E.  X  E. 

^ 

S.  by  E.  14  E. 

*M 

N.E.  by  E.  *  E. 

S3 

S.S.E.  X  B. 

N.N.E.  \  E. 

S.XE. 

3 

B.  by  N.  y  N. 

.2 

Slack. 

S.W.  14  S. 

9 

1 

s.  x  w. 

g 

N.E.  by  E.  X  E. 

•** 
9 

N.N.E.  X  E. 

N.N.W.  14  W. 

N.  by  E.  y  E. 

1 

N.E.  by  E.  «4  E. 

1 

N.E.  by  N. 

4 

N.byW. 

O 

e 

N.14  W. 

O 

N.E.  by  E.  %  E. 

o 

N  kW. 

I 

N.  by  E.  X  E. 

N.E.  X  N. 
N.E.  X  N. 

t  rate  i/s  k 
tide. 

N.*W. 

N.  *E. 
N.N.E.  *  E. 

.  rate  K  kr 
tide. 

N.  by  E.  \  E. 

N.E.  by  N. 
N.N.E.  9f  E* 

N.  *_E. 

N.E. 
N.N.E.  X  E. 

Ok 

1 

N.E. 

8 

N.E.  14  E. 

1 

N.E.  X  N. 

5 

N.E.  by  E.  K  E. 

E.byN. 

I 

E.  by  N.  X  N. 

u 

N.E.  14  N. 

s 

N.E.  by  E.  X  E» 

E.  *N. 

o 

E.  by  N.  VT  N. 

© 

N.E.  14  N. 

o 

E.byN.  VN. 

COMPARTMENT  XX. 
On  the  parallel  of  580  N. 


3°w. 


Course. 


8.KE. 
S.E.  X  S. 

E.  XN. 

E.  *  S. 

Slack. 

S.W.KS.1 

West. 

W.  by  N.  X  N. 
N.W.byW.tfW, 

w.n. 

W.  K  N. 


1 


3 

i 

o 

Si 

-a 


1 

§ 


a°W. 

Course. 

• 

2 

S.E.  X  E. 

3 

S.E.  K  E. 
S.  X  E. 

XX 
•** 
9 

1 

S.E.  H  s. 

Slack. 

te  0-6  knot 
tide. 

N.byW.*  W. 
N.W.  *  W. 

N.W.  X  W. 

S 

N.W.  X  N. 

3 

West 

S 

S.  by  E. 

O 

i°W. 


Course. 


S.  by  W.  X  W. 
S.  by  W.  *  W. 
S.byW.  *W. 
Slack. 
N.W.  by  N. 
N.  by  E.  y  E. 

N.N.E.  X  E. 

N.E.  X  N. 

N.E.  X  E. 

S.S.E.  X  E. 

S.S.E.  X  E. 


(3 


mm 

I 


Course. 


i°E. 


Course. 


S.W.  X  S. 

W.XS. 

Slack. 

Slack. 

N.  by  E.  X  E- 

N.  by  E.  X  E. 

N  by  E.  tf  E. 
N.  by  E.  y  E. 
N.byE.KB. 

Turning 
W.  by  N.  14  N. 


9 

*5 


I 


a°E. 


Course. 


S.W.  K  S. 

S.W.  by  W.  X  W. 

W.  by  N.  *  N. 

N.W.  X  N. 

N.*E. 

N.*E. 

N.*E. 

N.byE. 

N.*E. 
N.E.  X  E. 
S.E.  X  E. 


3°B. 


Course. 


S.  by  B.  K  B. 

S.XE. 

South. 

S.  by  W.  X  W. 

S.KW. 
E.byN.tfN. 

N.B.  by  E.  X  E. 
N.E.  by  E.  %  E. 

E.byN.  XN. 

E.  by  S.  X  S. 
S.E.  by  E.  X  E. 


i 
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Hours. 


Is 


—  o 


COMPAETMENT  XXL 
On  the  parallel  of  59°  H. 


a°w. 


Course. 


&S.W.  \  W. 

S.  by  W.  \i  W. 

S.KW. 

S.W.byW.  KW. 

W.*N. 

N.W.  *  W. 

N.W.  by  N. 
N.W.  k  N. 

W.byN.tfN. 

S.W.  by  W.  X  W. 

S.W. 


I 


54 

r 

i 

3 
o 


Course. 


S.S.W.  H  W. 
SAW.  \  W. 
&S.W.  %  W. 


N.N.W.  >«  ^T. 
N.N.  ▼▼•  X  rf» 

N.W.  y  N. 

S.W.  by  W. 

S.W.  by  S. 


8.W.  by  ^W»  %  Wa 

W.by8.X8. 

N.byE.  KE. 

N.E.KN. 

N.E. 
VJLX*. 

£.  by  N.  X  N. 

S.E.1AE. 

SAW.JfW. 

S.W.byW.*W. 


All  the  foregoing  bearings  are  magnetic, 


e 


it 


Remarks  on  the  Tidal  Stream  near  the  Channel  Islands  by  &  -TjAFF 
Commander  J.  Richards,  R.N.,  in  charge  of  the  Survey  of  tr**08* 
Islands. 

Near  Guernsey  and  to  the  northward  of  that  island  the  true  Chaz*^~ 
stream  prevails ;  the  great  body  of  the  flood  running  about  E.  by 
whilst  the  tide  is  rising  at  Dover,  and  the  ebb  W.S.W.  when  iC? 
falling  at  that  place ;  but  near  Roches  Douvres  to  the  southward  st> 
flood  stream  sets  S.E.  into  the  Gulf  of  St.  Malo,  and  the  ebb  N.W. 
of  it,  the  change  in  the  latter  stream  taking  place  an  hour  after  hi 
and  low  water  by  the  shore  respectively,  and  near  the  time  of 
flood  and  half  ebb  at  Dover. 

Thus  what  is  called  tide  and  half  tide  prevails  at  Guernsey 
amongst  the  islands  to  the  northward  ;  whilst  at  Jersey,  and  along 
southern  shore  of  the  Gulf,  and  out  to  the  westward  towards  Roch^^^ 
Douvres,  the  stream  is  more  uniform  and  regular ;  the  former  resulting 
directly  from  the  action  of  the  Channel  stream,  the  latter  from 
interruption  of  the  southern  portion  of  that  stream  by  the  coast 
France,  and  its  diversion  into  the  Gulf  of  St.  Malo. 

The  centre  of  the  Deroute  Channel  (between  Roches  Douvres  an* 
Guernsey)  may  be  considered  to  mark  the  separating  boundary  of  thes> 
two  streams ;  for  along  this  line  and  to  the  eastward  they  successively, 
run  together  side  by  side,  blend,  and  separate  in  alternating  direction 
and  force,  depending  on  the  state  of  the  tide. 

It  should  here  be  noted  that  the  tidal  stream  around  and  between 
the  Channel  Islands  has  a  rotary  motion   (evidently  caused  by  tn*J^_  j; 
different  action  of  the  above-described  two  streams  and  the  peculiaiv^^^ 
form  of  the  shores  of  the  gulf)  from  right  to  left,  going  right  rouncr 
the  compass  in  little  more  than  twelve  hours  (an  ebb  and  a  flood). 

It  is  also  worthy  of  remark  that  in  consequence  of  these  differen 
the  action  of  the  streams  near  the  northern  and  southern  parts  of  th^ 
gulf  are  the  reverse  of  each  other,  there  being  slack  tide  near  Rochet 
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ad  along  the  southern  shore  of  the  gulf  when  the  stream  is 
its  maximum  rate  northward  of  Cape  La  Hogue  and  Alderney, 
vrslL 

he  time  of  half  ebb  at  Dover,  and  the  first  quarter  flood  by 
at  Guernsey,  the  stream  sets  sharply  into  the  gulf  on  both 
continues  to  run  in  south-easterly  until  a  little  after  half  flood 
:>re,  and  slack  and  change  of  stream  in  the  offing,  both  of 
it  nearly  simultaneously  with  low  water  at  Dover.  A  division 
route  stream  now  takes  place,  the  northern  part  sweeping  to 
2.  through  the  Russels,  Swinge,  and  Race  Channels,  and 
lg  with  the  east-going  channel  stream  to  the  northward  of 
the  southern  part  near  Roches  Douvres  setting  into  the 
;he  gulf  to  the  S.E.,  past  Jersey  and  the  Minquiers,  until 

*  by  the  shore  ;  after  which,  although  the  main  body  of  the 
the  southward  slacks,  its  northern  border  turns  off  to  the 
Jersey,  and  into  the  Deroute  stream. 

b  stream  begins  to  run  out  of  the  Gulf  to  the  westward, 
ong  its  southern  shire,  soon  after  high  water,  but  farther  out 
annel  within  Roches  Douvres  not  till  an  hour  later.  At  a 
.W.,  eight  miles  from  Roches  Douvres,  the  stream  changes  at 
ebb,  and  farther  to  the  northward  near  Guernsey  (as  already 
le  slack  and  change  of  stream  takes  place  soon  after  half  ebb 
>re,  at  which  period  the  W.S.W.  stream  also  males  down 
le  Race,  Swinge,  and  Russels  Channels, 
the  offing  westward  of  Guernsey  the  stream  seldom  attains  a 
knots  until  the  island  is  approached  within  four  or  five 
sre  it  increases  to  4£  knots  ;  in  the  Russel  Channels  it 
knots,  and  it  runs  about  the  same  rate  between  Jersey  and 
iers  ;  in  the  centre  of  the  Deroute  Channel,  between  Jersey 
its  strength  is  barely  4  knots,  and  3  knots  farther  westward 
ruernsey  and  Roches  Douvres  ;  near  Roches  Douvres  the  rate 
»  be  3-J-  knots  ;  in  the  offing  north  of  Alderney  and  the 
\\  knots  is  not  an  uncommon  rate  for  an  ebb  spring  tide,  and 
occasions  the  Race  and  Swinge  streams  run  more  than  7 

idity  with  which  the  tides  rise  and  fall  and  their  velocity  are 
fluenced  by  strong  north-eastern  and  south-western  gales; 
r  retarding  and  the  latter  accelerating  their  progress  in  a 
3  degree  ;  the  latter  will  also  cause  the  Race  stream  to  run 
ters  of  an  hour  longer  to  the  north-eastward  than  common, 
tie  former  has  not  a  similar  effect  upon  the  stream  when 

•  the  south-westward. 


rage  duration  of  the  flood  stream  is  5|  hours  and  of  the  ebb  6}  hoars. 

k2 


■* 


*. . 


II 


■& 


TIME 

OF 

HIGH  WATER  ON  FULL  AND  CHANGE  DAYS; 

WITH  THE  RISE  OF  THE  TIDE 

AT  SPRINGS  AND  NEAPS. 


Admiralty  Charts.  Alldridge,  Barnett,  Bate,  Bayfield,  Beaufort,  Becher,  E.  J.  Bedford, 
G.  A.  Bedford,  F.  W.  Beechey,  R.  B.  Beechey,  Belcher,  Biddlecombe,  Blackwood,  Boteler, 
Brooker,  Bollock,  Burdwood,Calver,  Church,  Collinson,  Cox,  Creak,  Dayniaii,Denham,Drury, 
Edye,  Evans,  Fits-Roy,  Flinders,  Frazer,  Gray,  Glover,  Hewett,  Hoskyn,  Hull,  Hutchison, 
Jcffery,  Keflett,  King,  Lawrance,  Lord,  Mackenzie,  Maxwell,  Mayne,  Mooney,  M'Dougall, 
Madge,  Orlebar,  Otter,  Owen,  Parry,  Baper,  Beed,  G.  H.  Richards,  J.  Richards,  Robinson, 
Hoe,  Boss,  Sheringham,  Shortland,  Skead,  Slater,  Spence,  Stanley,  Stanton,  Stokes,  Sulivan, 
Thomas,  Vidal,  Ward,  Washington,  White,  Wickham,  Williams,  Wolfe,  Wood,  and  Yule,  of 
the  Royal  NaTy;  and  Blair,  Constable,  Haines,  Horsburgh,  Moresby,  Robinson,  Ross,  Stiffe, 
Wales,  and  Ward,  of  the  Indian  NaTy.  Maclear,  H.M.  Astronomer  at  the  Cape  of  Good 
Hope. 

Pilote  Francais.    Beautemps-Beaupre',  Begat,  Bougainville,  Chazallon,  D*Entrecasteaux, 
T^TJrville,  Duperrey,  Givry,  La  Perouse,  and  Roussin  of  the  French  Navy. 

BeUingshausen,  Krusenstern,  Usiansky,  and  Lutke  of  the  Russian  Navy. 

Tasxnan,  Melville,  Smits,  Swart,  and  Van  Rhyn  of  the  Dutch  Navy. 

Klint,  Lowenorn,  and  Zahrtmann  of  the  Danish  and  Swedish  Navies. 

Sanaa,  Malaspina,  and  Tofino  of  the  Spanish  Navy. 

U.  S.  Coast  Survey  under  Professor  A.  D.  Bache.   Maury  and  Wilkes  of  the  U.  S.  Navy. 


INDEX. 


Africa,  Sonth  and  East  Couta 

Wert  Coart 

America,  Cuntntl,  West  Coast 
1  North  West  Coast 

(North),  East  Coast 

—  -     -  (South),  East  Coast     ■ 

(South),  West  Coast 

Arabia,  South  East  Coast 

Arctic  Regions 

Australia  - 

Babuyan  Islands  •  - 

Bahamas  -  * 

Baly 

Banka  Strait        - 

Baring  Island 

Barrow  Strait 

Bass  Strait 

Bengal,  Bay  of  - 

Bermudas 

Bolivia.       -  - 

Bonin  Island* 

British  Colombia 
California 

Oape  Breton  Island 

Caribbean  Sea 

Celebes        -  . 

Ceylon  -  ..  ■       ' . 


Chiloe  Archipelago 
China  Sea 

Chonos  Archipelago ■ 
Dorian  Strait 


England,  East  Coast 

South  and  West  Coasts  •  1 

Europe,  Wert  Coast : 

Faroe  Islands 

Falkland  Islands 

Filluinas 

Flores  Sea 

Fiance,  North  Coast 

Fnndy.Bayof        -  -  1 

Galapagos  Islands 

Ganpar  Strait 

Greenland,  West  Coast 

Hindoostan,  Wert  Coart 

Hudson  Bay  and  Strait 

Indian  Ocean,  Islands 
Ireland,  South  and  East  Coasts 
— — West,  North  and  East  Coasts 


Java  Sea 

Joan  de  Fnca  Strait 


Korea  - 

Labrador        -  -  ■*■ 

Lawrence,  St.,  Gulf  and  Hirer 

Loo  Choo  Islands 

Madagascar  - 

Magellan  Strait 
Malacca  Strait 
Mediterranean 
Melville  Island 
Mexico,  Gulf    - 

Wert  Coast 

MoJooeas  ■  • 

New  Brunswick 

Granada 

Zealand 

Newfoundland        • 
North  Sea,  East  Coart 
Nova  Scotia    - 
Nova  Zembla 

Orkneys  - 

Pacific,  North,  Islands 

South,       „ 

Patagonia,  Bart  Coart 

Wert  Coart 

Persian  Gulf 

Pen 

Prince  Edward  Island 

BedSea  -    ' 

Scotland,  West  and  East  Couta 

Shetland  Islee       - 


-  tea 

-  1ST 

■  IM,  15* 


Sumatra 


Sumbawa 
Tartary,  Gulf 
Tasmania  ■  * 

Tierra  del  Fnego 

Tiiaor 

Torres  Strait 
United  States 
Vancouver  Island 

Wales,  Sonth  and  West  C 
White  Sea 
Yellow  Sea 


that  thefiSoming  lut  iheutd  be  made  accurate  and  compUu  it  it  i  ■ ki 

*icm»  and  addition  be  forwarded  to  lis  Secretary  of  the  Admimlt*.  ~'~" 
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TIME 


OP 


HIGH  WATER  ON  FULL  AND  CHANGE  DATS 

AT  THE  PRINCIPAL  PLACES  ON  THE  GLOBE; 


NOED  ACCORDING  TO  THE  APPARENT  PROGRESS  OF  THE  TIDE  WAVE; 

With  the  Rise  of  the  Tide  at  Springs  and  Neaps.* 

query,  thus  ?,  is  placed  after  the  Time  of  High  Water  and  the  Rise,  it  indicates  that  what  are 

grren  are  approximations.) 


lace. 


High 

Water, 

Fall  and 

Change. 


Rise. 


Springs. 


England,  South  Coast 


(.(StAgnes) 
-(StMary) 
-(Trescow) 

(Penan"! 
Core)     -J 
k      - 
(entrance) 
&    . 

—  Truro! 
nQoay)-/ 
ley    -       - 

oe  - 

tiBreakwater 
.Sutton  "I 

ortDk.Yard 
R.  Tamar 

n         n 

DhamM 
ead     „ 
fa    Quay, 
R.Tayy 


} 


»• 


•:} 


h.  m. 
4  30 
4  18 
4  22 

4  30 

5  0 

4  35 
4  43 

4  57 

5  5 


5 
5 
5 
5 


4 
14 
26 
37 


5  32 


5 
5 
5 
5 
6 
6 
6 


43 
45 
47 
55 
6 
12 
17 


5  47 


B.,RYeahn 
*  R.  Erme 

-  R.  Avon 
ad    - 

«  - 

-  Kings- 
i    - 
tth 
Mth 


the  Rise  of  tbe 


5 
5 
5 

5 
5 
5 


47 
37 
40 
47 
45 
41 


5  46 

6  16 
6  0 
6    0 


ft. 
16 
15} 

16* 
16* 

M* 

15} 
16 

10 

15} 
15 
16 
15* 

l*i 

15* 
15 
14* 
13* 
12* 
10* 
5* 

14* 

H 

si 

16i 
15? 
15 

10 

14* 
13 

13* 


Neaps. 


6 


10* 

9* 
10 


Place. 


Ezmouth 

Lyme  Regis 

Bridport 

Chesilton 

PortlandBreakwater 

Poole  ■        --[ 

Christchurch       -i 
Needles  Point 
Hurst,  Camber    -  • 

» 

Yarmouth  - 
WestCowes 
Lymington 

Beaulieu  - 

Calshot 
(Castle  Point) 

Southampton 

Red- 
bridge     - 

Portsmouth  Dock 
Yard 

Port-") 

Chester  (off  the  } 
Castle)  -J 

Ports- 1 


bridge  (a*  mile  y 
W.  of  bridge) -J 
Portsmouth  FareO 
ham  (in  Chan-  I 
nel  close  to  the  f 
Upper  Quay)  -J 


High 

Water, 

Pull  and 

Change. 


Rise. 


Springs. 


h.  m. 
6  21 
6  21 
6     5 

6  13 

7  1 
9  10 

12  45 
9     0 

11  30 
9  46 

10    0 

12  0 
10  0 
12     0 

10  45 

11  45 
10  25 

12  15 

10  25 
12  15 

11  30 

10  30 

12  45 

10  42 
12  57 

11  41 
11  46 


11  48 


11  48 


13* 


6*t 


14 


Neaps. 


ft. 

12* 

10* 
6| 

ft. 
8* 
8* 
7} 
7 

4* 

6* 

*} 

5 

7* 

5 

7* 

6 

7 

6* 

12* 

*1 

8 

6 

10 

8* 

13 

*h 

13 

«1 

8* 

6 

12* 

10 

10* 


H 


tide  U  meant  its  -vertical  rise  above  the  mean  loir  water  level  of  spring-tidet. 
t  Above  the  bed  of  the  lake. 


High 

Rise. 

High 

Rise. 

Place. 

Water, 

Full  and 

Place. 

Water, 

Full  and 

Change. 

Springs. 

Heaps. 

Change. 

Springs. 

X* 

Portsmouth,  Fare-  \ 
ham  Bridge     -  J 
Ryde 

Bembridge  Point  - 
Chichester 
Pagham  (entrance) 
SelseaBill    - 
Littlehampton 

fcm. 

ft. 

ft. 

h.  m. 

ft. 

It 

ii  ao 

11  30 
11  SO 
11  45 
11  36 

13} 
14 

:"l 

16 

101 

1 

Llanelly  (Bar)      - 
Caermarthen  (Bar) 
Ferry  Side 
Caldy  Rood  - 
Tenby 

Milford  (St.  Ann! 
Lighthouse)    -/ 
Pembroke  Dk.  Yard 
Lourenny 

1.  .ii-Miij  ping      „ 

LittleMilfordQuay,, 
Haverfordwest  „ 
P malls  Lighthouse 
Ramsay  Sound 
Fishgoafd     - 
Newport 

G  16 

S  44 

5  49 

5  40 
5  42 

5  56 

H 

S3 
ST 
27 
24 

11 
11 

11 

■ 

11 

Arundel  (Bar)      - 

Arundel  (Town)  - 

Shoreham 

Brighton 

NewhsTtn 

Beach j  11  end 

Hastings 

Rye  Bay 

Dungeness 

Folkestone      - 

11  35 
19  25 
11  34 
11   15 

11   51 

11  ao 

10  53 

11  20 

10  45 

11  7 

16 

IS 
19* 

SO 
20 

U 

23 

aij 

20 

llj 

"I 

16 

15 
15 

:;i 

19 
16* 

e  ia 

6  a3 

6  37 
6  31 
6  42 
G     0 
6     0 

6  56 

7  0 

21 
SO 
SO 
19 

n 

21 
17 
"t 
12 

u 

14 
14 
11 
1 

1 

11  IS 

1BJ 

Cardigan 

Deal 
Ramsgate 

11   15 

16 
15 

12} 

12 

New  Quay   - 
Aberystwyth 
Aberdovey 

7  30 

7  31 

8  0 

15 
13* 
15 

1( 

England  a 

d  Wain, 

Vfit  Coat 

t 

Parn-y-bwch  Reef- 

7  40 

14 

SdUy  Isles          -1 
(St.  Agnes)       J 

Scilly  Isles          - 1 
(St.  Mary)         J" 

4  30 

16 

12 

Barm  oath     • 
Sam  Badrig 
Port  Madoc  . 

7  30 

7  30 

17 
13 
17 

11 

4  27 

16 

12 

St.  Tudwall  Road  - 

7  45 

14 

Cape  Cornwall 

4  35 

18? 

13? 

Pwllheli  (Bar)      - 

7  46 

13* 

1 

SLIvm          -         - 

21 

15 

Bards ey  Id. 

7  40 

IS 

Padstow 

5   13 

20} 

16} 

Prirth-dyn-llejn     - 

8  30 

16 

Boscastle 

5    15 

aa 

Caernarvon 

9  33 

•     13j 

H 

Budehaven   - 

23 

Holyhead    - 

10  11 

16 

11 

Lundy  Island 

5   15? 

a7 

20 

Amlwch 

10  30 

18? 

II 

Barnstaple  (Bridge) 

6  28 

io* 

Beaumaris    - 

io  aa 

31* 

tl 

Appledore    - 

s  as 

a3 

16} 

Air  Point,  R.  Dee 

25 

U 

Bideford   - 

6     7 

16 

Chester      (Crane"! 
Wharf)  -        -  J 

Hfrncombe 

5  42 

274 

ai} 

Linroouth,  or  the  1 
Foreland         -  J 

Liverpool 

11  S3 

SG 

a 

ai} 

Formby  Point 

10  35 

24 

it 

Minehead 

6  a* 

32$ 

24} 

Ribble  Lighthouse 

10  51 

94 

i; 

Bridgewnter  Bar   - 

6  50 

35 

26* 

11  49 

10 

8     0 

Flcetwood(WyreLt) 

„                (Port) 

11    11 

87 

* 

"Weston-super-mare 

6  54 

37 

28} 

11   IS 

86* 

V 

Jlutliolm  Islands  - 

6  54 

37? 

23? 

Lancaster 

11   18 

8* 

Walton  Bay 

7     8 

39} 

30 

Poulton-le-Sands  • 

11   26 

87* 

■ 

Portishead         or  1 

King  Boad      -  J 

Bristol  (Cumber- 1 

landDockGates)  J 

Piel  Harbour  (Pier) 

38 

n 

Tarn  Point 

11   32 

S3 

u 

Whitehaven 

11   14 

S3* 

u 

7  13 

31} 

Port  Harrington   • 

11    15 

39 

u 

Sharpness    - 

7  587 

28? 

15? 

Workington 

SO 

ii 

Gloucester 

S  457 

4-7 

Maryport     - 

11    3 

11 

s 

Chepstow  - 

7  30 

38 

as} 

Silloth 

it  ai 

86 

1 

Newport 

7  10 

38 

29 

Port  Carlisle 

IS  10 

to 

1< 

Cardiff  (Penarth)  - 

8  56 

37* 

29 

Point  ofAyr.Lofl 
Man        -       -J 

11    7 

sor 

u 

Barry  Island 

8  39 

3» 

as 

Nash  Point 

6  85 

33 

25 

Douglas           „ 

11  is 

Ml 

It 

Forth  cawl 

6     8 

281 
13} 

21* 

11  is 

l«i 

II 

Neath 

6  16 

Peel                „ 

n    fe- 

1«* 

II 

Swansea    (Muro-1 
hie*  Lighthouse)  / 

Calf  Sound       „ 

ll  17 

IN 

t 

6      1 

27* 

20* 

Port  St.  Mary  „ 

11  10 

20 

I 

Bnrry  Port  - 

6     I 

251 

18} 

Castletown        „ 

11  10 

SO 

I 

High 

Rise. 

High 

Rite. 

Water, 
Full  and 

Place. 

Water, 

Full  and 

Change. 

Spring*. 

Neaps. 

Change. 

Springs. 

Neaps. 

Scotia 

iirf,  TFati  C 

oast. 
A. 

ft. 

h.    m. 

ft 

ft. 

Head 

11  10 
11  30 

33 
38 

17 

Corran,         Loch  1 
I jnnhe             -  j 

5  43 

1! 

81 

Foot 

11  56 

3D 

Corpach       „ 

5  59 

II| 

dbright 

11.10 

33 

Loch  Eil  (Head  of  1 
Loch)     -        -/ 

6  37 

i    Stewart  1 
tyQuay)-/ 

13     0 

Duart,  I.  of  Mull  - 

5     0 

10 

11  30 

Loch  Aliae  - 

5  33 

13J 

101 

17 

13 

Tobermory,  Mull  I. 

5  36 

13 

»1 

'iUUm 

11    10 

18 

10 

Loch  Cuan      „    - 

13 

H 

f  G»il0"3T  - 

11   IS 

15? 

IS? 

Strontian,  L.  Snnart 

3  40 

13* 

Wrick 

11    10 

IS 

13 

Ion a  Sound 

llj 

si 

ii  is 

B 

Bunessan        ■      - 

5  94 

12 

10  35 

Locb  Toadb  (Go- 1 
metra)l.ofMull  J 

llj 

ellton 

11  45 

81 

G 

ach    Tsr-l 

trg*leshire  J 

11   S3 

Ileynish,  Tiree  1.  - 

5  30 

13 

G 

Scarnish,  Tiree  I. 

5  31 

12 

9 

h   '- 

11  49 

10 

Arinagour,  Cotl  I. 

5  41 

31 

n 

11  30 

81 

ii 

Loch  Moidart 

S  44 

11  50 

10 

H 

Eigg  Island 

6   15 

14 

10 

11  45 

10 

s 

5  50 

"i 

10 

hHead      - 

11  49 

10 

Loch  Nevi*  - 

6  47 

"! 

1,      Great  1 
brae         -| 

Loch  Ilourn 

5  43 

13} 

lot 

11   50 

10 

Ornsay,  LofSkye 

5  50 

It) 

11   50 

10 

Kyle  Rhea 

6     0 

ck      - 

0     8 

BJ 

a* 

Loch  Duich 

6     0 

"i 

11 

UUgOW 

0  IS 
0  20 

9 

Loch  Alsh  (Kyle) 
Akin)     -        -J 

6    16 

IS» 

11 

e 

0  39 

Loch         Carroa  1 
(l'loekton)      -  [ 

1«1 

*(CanalEnL) 

1    15 

"1 

1  13 

9 

n 

Portree,  LofSkye 

6  33 

10i 

«ng  - 
toil  ■ 

19    6 

13     6 

12 
10 

6 

South  Hon  a,  Light  \ 
House     -          / 

6  20 

■*l 

101 

6 

Locb  Torridon 

6  20 

19 

11 

ila,Kjle«l 
■K  -        -} 

10 

Barn,  North  II  arb. 

5  48 

"1 

8( 

„       Castle  Bay  • 

Hi 

4 

11   50 

9 

„      Head.Ber-l 
nera  Id.  / 

3  45 

«ig,L.Fyne 

11  S3 

9 

7* 

l't 

Soond 

13     0 
S  S3 

10 

tt 

Can  a  a  Island 
Loch      Boisdale,  "1 
South  Uist      -  | 

e  19 

1S| 

Loch  Tm-1 
irgyleihire/ 

Benbecula 

6     3 

!i! 

H 

lien,  ltftj  - 

5     0 

5 

Loch  Skiport 

5  S3 

9 

"eolin  Perry 

4  41 

61 

4i 

Loch    Dunvegan "] 
(DimyegnnCas-  } 

'null  Iilei  - 

5     3 

4 

Si 

6      7 

IB} 

11 

4  49 

4 

tie,  LofSkye)   J 

Wind       - 

5    8 

"I 

7 

Kallra,  North  Uist 

5  59 

13 

it 

ij  (Schal-1 

0          -I 

n 

Monachls.  (Shillay) 

5  44 

18 

Loch  Eport,N.  Uist 

6     6 

18 

*4 

;.  Moll  Id.  - 

S  SB 

10 

n 

LoehMaddy.N.Uist 

6     6 

13 

rSoand      • 

S  10 

10-13 

Vallay 

6   10 

H 

illan,  Locb  "1 
lun-        -J 

5  3) 

9 

el 

BernerayI.(Sound  1 
of  Harris)        -  j 

6  11 

13 

91 

S  39 

19 

H 

Ohb  of  Harris 

6   16 

HI 

H 

IdVLochEtive 

7    3 

East    Loch    Tar-1 

bert,  Harris  Id.  / 

6   10 

13J 

10 

7  64 

•1 

=pw,Lochl 

5  3G 

iai 

8J 

W.LochTarbert,. 

Loch        Seafortb  1 

(Athline)        -  / 

E     4 

llj 

8* 

^       "{ 

G  16 

15 

10 

>cb  Leren  J 

Loch  Ciay     „      - 

6     9 

"1 

A 

rren  (Hii 
•h)          -/ 

e  as 

Loch  Ewe(Poolewe) 

6  39 

1*1 

High 

Bite. 

High 

Rife. 

Flaee. 

Water, 
Full  and 

Ptase. 

Water, 

Foil  and 

Change. 

Spring!. 

Neapa. 

Change. 

Springe. 

J 

h.  m. 

ft. 

ft. 

h.  m. 

ft. 

L.  Broom  (Ullapool) 

IN 

14* 

10* 

Montrose    - 

i  as 

13 

Groiuard  Id. 

6  ST 

14J 

Arbroath  - 

1  35 

14 

Tancra,  Summer  L 

6  37 

14 

10* 

Tay  RiTer  (Bar)  - 

9   e 

16 

Loch  Inver 

6  40 

14 

11 

Brought y  Ferry  ,  - 

9  99 

14* 

Loch  Harport,  1. 1 
ofSkye           -J 

S  54 

13} 

10 

Dundee 

Perth        -           !- 

9  39 
3  35 

1 

Loch         Erisort,  \ 
LewUId.         -J 

6  43 

15* 

11* 

Nc w burgh    • 
Borntiriand 

9  94 

3 

Storaoway       „  - 

6  46 

131 

9* 

Qneenaferry         ;- 

9  87 

18 

LochRoag  (Btr-1 
ner»)LewiaL-/ 

6  11 

11 

8 

Kincardine              - 

Alloa       - 

9  53 
8  18 

HI 

St.  KiMa    • 

5  30 

Stirling 

3  59 

'i 

Bockall 

3  30 

IS 

Granton  Pier 

9  90 

16 

Loch  Laxfbrd 

6  44 

15 

11* 

Leith 

9  17 

15* 

Cape  Wrath 

7  30 

HI 

Cocfcenrie,FirtLof"l 
Forth-            -/ 

■H 

LochEriboll 

7  43 

"3 

11 

Loch  Tongue 

7  S3 

15 

19 

Dnnbar 

9    8 

«* 

Thnno 

8  28 

lH 

»i 

Eyemouth    - 

9  15 

157 

Stroma,  8.  aide 

9  47 

A 

6 

Berwick    - 

9  18 

15 

Swona,  £.  side      - 

10  24 
9  35 

10 
10 

7 

England,  Eatl  CoaiL 

Great  Skerry,  E.  ride 
„     W.tlde     - 

11    4 

10  53 

7J 

»i 

Holy  Island  Harb. 
North  Sunderland 
Coquet  Road 

9  30 
9  30 
3    0 

15 
15 

"4 

Orkney. 

Blyth 

3  15 

15 

Widewall  (South  1 

9    3 
9     0 

10 
10 

7* 

7* 

Tyne  River  (Bar) 

3  90 

Mi 

Ronaldth*)      -/ 

Stromneaa  (Main- 1 
land)       -        -J 

„   NorthSbields  1 
(LowLtHie.)  J 
„     Howden     • 

S  S3 

151 
IS 

Scspa 

9     5 

10 

7* 

„      Walker       - 

104 

Deer  Sd.  (Main-1 
land)          -       J 

10  30 

10 

n 

„      Newcastle  - 
Sunderland 

4  S3 

a  99 

a 

Kirkwall          „    - 

10    9 

10 

i\ 

a  94 

Hi 

WeatneM  (Rowsa) 

9  11 

10 

Hartlepool 

3  28 

15 

Ottenwick  (Sanda) 

9  13 

11 

8 

Teea  River,  Bar   - 

3  43 

15 

Sh 

ttlaxd  lilrt 

„  Middleabrough 
„    Stockton 

a  55 

4  40 

13 
11 

Fair  Me  - 
Sumbargh    Head 1 

(Mainland)      -J 

11     0 
9  45 

5 

3 

Whitby 
Scarborough 

3  45 

4  11 

IS 
13| 

Filey  Bay 

4  SO 

18 

Scalloway     ,, 

9  30 

n 

4* 

Flamborongh  Head 

4  30 

16 

Hilliwiclt,  or  Uriel 

Bridlington 

4  39 

16 

Firth  (St.  Mag- 

9  45 

«* 

S 

Hnmber     RiTer,  1 
Spurn  Point    -J 

nna  Bay)         -J 

18J 

Lenrick  (Mainland' 
Balta  (Uust) 

10  30 
9  45 

6 
6 

4 

„     Grinuby 
„     Killiiigholme 

5  SB 

6  9 

1H 
1H 

Scotia 

nd,Eiut  C 

„    Hull 

6  99 

SO) 

Duncaniby  Neat  - 

Wick 

Loch  Fleet 

Doroock  Road      - 

10  14 

ii  ss 

0  99 

11  47 

8i 

ii 

6 

„    Ferribly  Sluice 
„     Blacktoft     - 
„    Goole 
Boaton  Deep,Clay  "1 
Hole       -J 
„     Hob  Hole  - 

6  41 

6  59 

7  96 

90* 
IS 
IS 
«* 

Cromarty     - 

11   56 

14 

n 

17 

Inverneai     (Eea-1 

•ock  Pier)       -J 
Banff 

12  IB 
0  88 

13 

10* 

8 

„      (Sluice)     • 

Lynn  Deep,  Long  "1 

Sand       -J 

„    Lynn  Road  - 

WiabeachRye 
Sutton  Bridge 
Wiibcach 

7    0 

e   o 

19 
93 

Fraaerburgh 
Peterhead 
Ythan  River 

StonchaTen 

0  40 

0  34 

1  0 
1  10 

!3 

is 

14 

8* 

N 

10 

11 

7  30 

SO 

IS 

so 

18 
15 

High 

Slat. 

High 

Bias. 

Place. 

Water, 

Race. 

Water, 
roll  and 

Pull  an* 

Change. 

Springs. 

Neepe, 

Change. 

Springs. 

Neap*. 

iBn 

h.m. 

6  10 

7  0 
•  SO 

ft. 
IS 
19 
15 

9 

«* 
1*1 

ft. 

Gravetend    - 

h.  m. 
1  10 

ft, 
17* 

ft, 
14 

new  Bar 

Woolwich 
Greenwich 

1  37 

1  43 

18* 
IS 

15* 
15 

•T 

London  Docks 

1  57 

904 

"i 

mt 

7    0 

11 

London  Bridge      . 

1    7 

80* 

17 

in  Skoal 

6    0 

r  Shoal 
mond  KneH  - 

C  30 

7  40 

Inland,  South  and  Bn.it  Coaitt. 

rath  Road    . 
Ha*enJ3ru*h 

e  25 

9  IS 

| 

Cape  Clear 

Baltimore 
CaMletownaend     - 

4    0 
4  13 
4  11 

s 

•* 

8* 
8 

Moft 

iBtraJSoBlk  1 

OCOBgh- 

ah  Knock      - 

9  57 
10  SO 

6* 

6* 
4f 

Clonakilty  Baj     - 

Courtmaciherry    - 

4  30 
4  88 
4  43 

10J 

11* 

8* 
8* 
8 

10  43 

11  47 

8? 

Si? 

Queenstown 
Cork,      (Penrose  1 

Qnay)              -J 
Ballycottin 
Yonghal 
BaUinaeonrty,        1 

Dunguran      -J 
Dounore 
Waterford  (Dun-I 

cannon  Fort)  -  / 

(Bridge)    - 

New  Bom   - 
Salteea     - 
Wexford 

S     1 

4  58 

lit 

121 

9 
10 

rdHaranBar 

Stangnden    - 
Ekmpe  Bridge 
Ibridge       orl 

11  IS 
11  30 
11  30 

is  ao 

1     0 
S     0 

8 
8? 
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Olareaga 

Bilbao  (Town)      - 

St.  Sebastian 

Port  Pasages 

Socoa 

Rayonne  (Bar)       - 

Boucaut,  A  dour  R. 

Cordouan  Lt.  honse 

St.  Sarin 
Bordeaux 

Ded'Aix,Charcute  1 
B.  Entrance     -  J 
Be  d'Oleron 
Rocbefort 
Rochello 

Lea  Sables  d'Oloune 
Seudre  Hirer  (en-  1 

Be  d'Yeu      - 
He  de  Noirmoutier 
Fort  Navallo 
St.  NMaiiv 
Port     le    Palais,  1 
Belle  Be         -  J" 
Port  Louis,  L' Orient 


Penmark  Rock* 
G I  cc  an  Is. 
Be  de  Sein 
Brest 

Conqoet  Road 
Ushant 

South  Amt 

(.Cap*  Horn 

St  Martin  Cove,  II 

Cape  Born  Ida.  h 


Water, 

Full  and 


3  30 
3   30 


3  32 
ica,  Eait  OoatL 
a  the  Northward.) 


Cockburn   Island  1 

(AntnrticOcn.)] 

Cape  Penju 

Cape  San  Diego    - 

Orange  Bay 
Goree  Road 

Lc  Main;  Strait     - 

State  n  Island 

Ba, 


Water, 
Full  and 
Change. 


6  43 
4  30 
3  30 


Falkland  I&udi,  Eatt  FalUuuL 


Berkeley  Sound 
Port  William 
Port  FiuHoy 
Port  Pleasant 

Island  Harbour, 
Choiseul  Sound 

Mare  Harbour 

Darwin  Harbour  ■ 

Walker  Creek 

Low  Bay      - 

Adventure  Sound 

Bull  Road.  Bayl 
of  Harf-oors       J 

FalklandSoundN  1 

entrance  J 

„     8.  entrance 

Tyssen  Island 

Buggies  Bay 

Port  King   - 


Port  Stephens 

„    Albemarle    ■ 
Port  Edgar 
Fox  Bay 

Many  branch  Harb. 
Port  Eftmont 
Hope  Harbour 
Shallow  Harbour  - 
ShipHarbour.New  1 


S  0 

7 

G  13 

7 

4  45 

6 

5  D 

«i 

6  SO 

6 

6  0 

C  SO 

5( 

6   90 

4 

5  0 

4 

3  30 

5* 

6  0 

5 

6  43 

7  0 

8  0 

7  30 

3 

7  30 

3 

8  13 

8  10 

8 

7  0 

8 

Island 

South  America,  Sat  t 
Port  Gallegoi 
Coy  Inlet  - 
Santa  Cms  Hirer  - 
Port  San  Julian    - 

„    Desire 

„    Meh>    - 

„    Santa  Elena  • 
Nuevo  Gulf 
Port  San  Josef     - 
Sea  Bear  Bay 
Port  San  Antonio- 


7  43 

?i 

7  15 

7 

7  15 

8 

7  0 

7  40 

74 

r  so 

8  10 

7 

9  80 

6 

10  SO 

8  50 

45 

9  30 

40 

»  SO 

40 

10  43 

SO 

IS  10 

IB, 

3  40 

15 

4  0 

17 

7  0 

10 

10  0 

SO 

11  45 

to 

10  45 

18-30 
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High 

Rise. 

High 

Rise. 

lace. 

Water, 
Full  and 

Place. 

Water, 
Full  and 

Change. 

Springs. 

Neaps. 

Change. 

Springs. 

Neaps. 

h.  m. 

ft 

ft. 

m.  h. 

ft.  " 

ft. 

pro 

11    0 

14 

10 

Trinidad,  Guaya-"l 
guayare  Bay    -  j 

4  25 

7 

4 

(RubiaHd.) 

1  30 

12 

10 

^m      wt/ 

w 

o  Hirer     - 

4    0 

9 

n 

Tobago 

3     0 

4 

2 

Jay 

3  10 

12 

9 

Cartagena     - 

11     0 

*t 

1 

lgrano 

6     0 

12 

10 

Caledonia  Harbour 

11  40 

1} 

1 

da  Cunha- 

8 

tPlata,(C.\ 

Castillos)/ 
uenosAyres 
iedras  Point 

8  30 

2 

Caribbean  Sea  and  the  Bahama*. 

12     0 
11  15 

3-5 

6 

St           Vincent  *l 
(Kingstown)   -  J 

3     0 

li 

1 

inboron-   1 
bon  Bay  J 

10  45 

6 

Grenada,        (St.  1 
George  Harb.)  j 

2  40 

1} 

3 

4 

ape     Sani 

10     0 

5i 

Grenadines 

3     0 

»J 

1 

Antonio  J 

Barbados 

irr. 

a 

inde  do  Sol 

1J-2 

Martinique(Robert  \ 

4-5 

?oa   - 

3     0? 

6* 

• 

Harbour) 

»                   %0 

iatharina  L 

2  45 

6 

4* 

English  Harbour,  1 

2 

i      - 

4     0 

*1 

Antigua          -  / 

m 

tastian 

2     0 

4 

Anegada 

9    0 

1* 

ande  (Es- 1 
Bay)      ./ 

12  30 

5 

4 

Gorda        Sound,  1 
Virgin  Island  -  J 

8  30 

11 

leiro 

3     0 

4 

3 

Tortola 

1       8  30 

1* 

'rio 

2  40 

4* 

Culebra  or  Pass-1 

;    9  o 

1 

- 

2  30 

H 

age  Island       -  J 

I 

nte 

3     0 

5 

Christianstsed,       \ 

7  30 

} 

SantaBay,  1 

o      n 

4 
6-7 

Santa  Crux      -  J 

rt  Victoria  J  i      w    v 
os        -      -         3  20 

San  Juan,  Porto  \ 
Rico        -        -  J 

8     2 

H 

Vas  Bocks 

8  45 

Saintes 

6  45 

OS        - 

4  30 

Inagua 

8     0 

3* 

3* 

- 

4  26 

8 

Mira-por-vos 

9  30 

3 

H 

—                • 

4  30 

8* 

Turks  Islands 

3 

ibnco 

4  45 

8 

1         6 

Stirrup  Cays 

7     0 

4 

►a  - 

5     0 

9-12 

1 

Crooked  Island     - 

7     0 

i\ 

L  Roqne    - 

8-10 

Exuma 

7  20 

- 

5  15 

10 

Royal  Island 

7  45 

3J 

do  Noronha 

4     0 
6     0 

6 

8 

6 

Clarencellarbour,  1 
Long  Island    -  J 

8  30 

4 

H 

- 

5  35 

H 

Rugged  Island 

8     0 

3 

coara 

11  30 

12 

9 

Mucaras  Reef 

7  40 

3 

tarn 

7     0 

16* 

10} 

Lobos  Cay    - 

7  40 

3 

IO 

6  24 

14 

Guinchos  Kay 

7  40 

3 

- 

12     0 

11 

10} 

Nassau,  New  Pro-  "1 
vidence            - j 

7  30 

4 

3 

des    - 

4  26 

6-10 

§       Uv 

V 

e  River     - 

3  45 

6-U 

S.W.Bay    „       - 

7  30 

4 

River 

5  30 

8 

Salt  Cay  Anchorage 

i       8  15 

4 

3 

a 

6     0 

H 

Hanover  Sound    - 

8  15 

4 

3 

m  River    - 

5  10 

4 

6 

Douglas  Road 

8  30 

4 

2, 

- 

4  30 

8-10 

6 

Abaco 

8     0 

3 

ra  River   - 

4  45 

9 

6 

Man-of-War  Cay  - 

8  10 

4 

>  R.  (entr.) 

6     0 

3 

Gun  Cay 

8  30 

3 

d,    Mara-1 
cas  Bay  j 

3  30 

5 

4 

Memory  Rock 

7  50 

3 

Bluff  Cay        -     - 

7     0 

4* 

BocaMono 

3  50 

4 

2l 

Puerto  de  laPlata,  "1 
St  Domingo   -  / 

7  30 

3? 

Boca  Grande 

3  30 

4 

oi 

O  I 

3arenage  - 

4  20 

4 

2* 

Mancenille  Bay    - 

7     0 

4-5? 

tart  Spain 

4  30 

4 

3 

Fort  Dauphin 

7     0 

«* 

a* 

ianFernando 
cacoa  Point 

4  36 
4  14 

5 

7 

3 

4 

Cape    Haiti,    St  "1 
Domingo         -  j 

6     0 

3 

•  Rio  de  la  Plata  the  rise  is  greatly  influenced  by  the  winds,  the  water  being  raised  by  S.E.  winds 
seed  by  those  from  N.W.,  causing  at  Buenos  Ayres  a  difference  sometimes  of  12  feet 

l» 
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High 

Rise. 

nigh 

Rife. 

Place. 

Water, 
Full  and 

Place. 

Water, 
Full  and 

I 

■ 

Change. 

Springs. !  Neaps. 

i 

Change. 

Springs. 

Nea 

h.  m. 

ft 

ft. 

h.  m. 

ft. 

ft. 

Lacul  Harb.,  St.  1 
Domingo         -  J 

ft      0? 

3? 

:  Sabine  Passf 

If 

U         Ul 

<j  i 

j  Calcasieu  Riverf   - 

*± 

1 

Gonaives  Bay    „  - 

8     0? 

1? 

!  Vermilion  Bay     "\ 
!       (entrance)t      -  J 

• 

2* 

l 

Bay  of  St.  Mark  „  - 

8     0? 

1? 

UTt 

■ 

Port  an  Prince   „  - 

8     0? 

1? 

Atchafalaya  Bayf  - 
Timhallier  Bayf    - 

irr. 

2-2* 

Ca'imitcs             „  - 

8     0? 

1? 

irr. 

2 

Bay  of  Aux  Cayes  „ 

uncertain 

2-3? 

Barataria     Bay     "1 
entrance)!        -  J 

* 

U 

■ 

Flamand  Bay     „  - 

tt 

2-3? 

irr. 

St  Louis  Bay    „  - 

»» 

2-3? 

Mississippi  S.  W.  pasi 

\ 

1* 

Aquin  Bay         „  - 

>» 

2-3? 

!  Biloxif 

irr. 

2 

Jacmel                „  - 

»» 

2-3? 

Mobile 

irr. 

1-2 

Piedras  Cay 

8     0 

2i 

Pensacola 

U 

Havana,  Cuba*     - 

8  14 

3 

St.  Andrews  Bayf 

irr. 

1-2 

Boca  de  Varadero  „* 

8  39 

2 

St.  Georges  Sound  1 
(west  entrance)!  j 

• 

2J-4 

Baracoa           „  *  - 

7  23 

H 

irr. 

Puerto  deMata  „* 

6  49 

2| 

(middle  entr.)f  j 

1       Ol 

n 

■ 

Santiago  de  Cuba  „  * 

8  33 

2* 

1  31 

l 

Playa  de  Incia  „  * 

7  31 

2* 

Apalachicola  Bay  - 

2J-4 

Puerto  de  Baiti-1 
queri          „  *  -  J 

9     7 

2* 

St.  Marksf   - 

1   14 

3 

2 

v      i 

Cedar  Caysf 

0  51 

3i 

2 

Puerto  de  Maravi  „  * 

7  56 

2? 

Tampa  Bayf         - 

11  21 

U 

1 

Puerto  de  Taco  „  * 

8  49 

Tortugasf    - 

9  56 

H 

1 

Cape  St.  Antonio  „ 

H 

Cay  Westf 

9  30 

1* 

1 

PortRoyal,  Jamaica 

11     0 
Bermudas. 

1 

Cay  West,  N.W.  \ 
Channelf         -  j 
Sand  Cayf  - 

9  10 
8  40 

2 

1 
1 

Ireland  Id.  Dock  1 
Yard        -       -  J 

7  14    | 

A            1 

Indian  Cayf 

8  23 

*i 

I 

4            1 

Cape  Floridaf 

8  36 

i* 

1 

North  America,  Easi 

f  Coast,    (j 

Tsthmus  of  Panama 

Lower         Mata-  "1 
cumbe  Bayf    -  J 

8  2.3 

H 

I 

tothi 

e  Northwar 

</.) 

St  Augustinef     - 

8  21 

5                4 

Greytown 

9     0 

14 

St  Johns  Riverf  - 

7  23 

H 

5 

Blewfields     - 

1  50 

2 

Fort  Clinch,  Fer-  1 
nandinaf          -  J 

7  53 

6J 

6 

Corn  Islands 

1  45 

2 

Colombilla    Cay,  1 
Pearl  Cays      -  j 

A           £\ 

*^ 

St.  Simons  Islandf 

7  43 

8* 

6 

2     0 

2 

Doboy  Lighthousef 

7  33 

7} 

7 

Cape  Gracias  Harb. 

10  30 

2 

Savannah  (City)f  - 

8  13 

?£ 

6 

Royal     Harbour,  1 
Ruatan            -  j 

7  45 

3* 

Fort  Pulaski,  Sa-  1 
vancah  (entr.)f  J 

7  20 

8 

7 

Serranilla  Bank    - 

irr. 

2 

Hilton  Headf 

7  19 

?i 

6 

Serrana  Bank 

2 

St  Helena  Soundf 

7     8 

7* 

6 

Old  Providence     - 

irr. 

1 

North  Edisto  R.f  - 

7  10 

7 

5 

Bonacca  Island 

9     0 

H 

Charlestonf 

7  26 

6 

5 

Mugeres  Harbour 

9  30 

4 

Bulls  Island  Bay  - 

7  16 

5| 

4 

Cozumel 

8  30 

n 

Georgetownf 

8  40 

4* 

a 

Cape  Catoche 

9  30 

i* 

South! 

Islandf    -       -J 

7  56 

*l 

a 

Campeche        -    - 

1  45 

n 

2 

■        IfV 

• 

Sisal 

2 

Wilmingtonf 
Cape  Fear  River  1 
(Smithville)f  -J 

9     6 

3 

2 

Laguna  de  Terminos 
Triangles 

noon 

1* 

7  19 

** 

4 

Areas  Rocks 

noon 

4 

Bald  Headf    -      - 

7  26 

5 

4 

Vera  Cruz 

2 

Port  Royal  Soundf : 

Entrance 

7  16 

71 

6 

Un 

\ited  States. 

Beaufort 

7  26 

* 

k 

2 

{Texas,  Louisiina,  1 

Mississippi, 
fr  N.  Caro 

Florida,  Georgia, 
Una.) 

Ocracocke  Inletf  - 

7     4 

2, 

• 

2 

and  S. 

Hattcras  Inletf     - 

7     4 

* 

2 

Brazos  R.  (entr.)f    i 

irr. 

1J 

(ChcsapeaA 

t  Bay  and 

Rivers.) 

St  Luis  Pass,  Texasf 
Galveston     -       -  1 

If 
If 

I 

Cape  Henry 
Cape  Charles 

7  40 
7  45 

4 
5 

*  From  the  Anuario  de  la  Direction  de  Hidrografia,  Madrid,  1863. 
V^E^U^^u  8UlteS  C°art  SUrVey'  *•  time,0f  mgh  Waterbein«  ^Corwetodwd  net 


High 

'      Rite. 

High 

Rise. 

Water, 
Full  and 

Place. 

Water, 

Full  and 

Change. 

Springs. 

Neaps. 

Change. 

Springs. 

Neaps. 

1,    n 

ft. 

ft. 

h.  m. 

ft. 

ft. 

lint  Comfort* 

8  17 

3 

Si 

HeUGatcPotCove.l 
(S.E.  part)*     -  / 

10  48 

el 

H 

L,  City  Point* 

2  11 

3 

31 

S.  (Moodys  1 
vT)    -      ■[ 

4  28 
9  35 

3* 

2j 

—  Wnrda    island  \ 
(Paupers  Dock)*/ 
Montauk  Point*    - 

10     9 
8  20 

61 
*v 

5 
2 

ittnlc  River  \ 
tj  Point)  -  / 

1 

Block  Island* 

7  36 

N 

2* 

10     5 

* 

Point  Judith* 

7  32 

a} 

a* 

bannock*    - 

0  42 

9 

4 

Newport* 

7  45 

tiannock      1 
lets  Wharf)  J 

3j 

New  Bedford,  entr  * 

7  57 

4. 

Bird  Island  Light* 

7  59 

s* 

| 

Lookout*    - 

19  58 

a 

ij 

Kettle  Cove* 

7  48 

5 

■at  River*   - 

1   16 

3 

ii 

Cutty  honk* 

7  40 

•1 

34 

4  38 

i 

Quicks         Hole  1 
(&  Bide)*  / 

3j 

rR.(Rock-"l 
Creek)*    -J 

a* 

„      (N.  Side)* 

7  31 

41 

3J 

eo      River  1 
tin  Point)*  J 

Menemnha  Bight* 

7  45 

31 

5  43 

't 

1 

Woods  Hole  (entr.  1 

6  33 

H 

4 

from    Vineyard  V 

8  34 

3 

11 

Sound)*            -  J 

(Ddatear*  Bay  and  Riser.) 

—  (entrance  from  1 

Buiiard  Bay)*  J 

Tarpaulin  Cove*  - 

7  59 

*i 

4 

lenlopen     - 

8     0 

*1 

a  4 

q 

2* 

ire   Break- 1 
*•     -        -J 

8     0 

*i 

Si 

Gay  Head 

Holmes  Hole*       - 

7  37 
11  43 

7 

i! 

11 

:-,(  aj»'M;iy* 

8  33 

H 

st 

Edgartown* 

IS  16 

2* 

3 

land  Light* 

9     4 

7 

5I 

Hyannia*    - 

12  22 

3 

s  River*     - 

9  S3 

7 

»! 

Nantucket* 

13  34 

H 

3 

satle* 

11  A3 

7 

« 

St  George  Shoals 

10  30 

7 

I   18 

6| 

B| 

Monmnoy*     - 

11  58 

9, 

4 

Provineetown*       - 

11  23 

10} 

9* 

(JVew  Jersey.) 

Wellfleet*     - 
Cape  Cod 

11      5 
11  30 

i4 

13 

IS 

lay  Landing*:        8    19:         6 

3 

Barnstable   - 

11   23 

10 

4 

pring  Inlet*          7  33             5\ 

»i 

Plymouth* 

11    19 

111 

Zgg  Harbour  1      7  10    1       4J 

Boston  Light* 
Bojton  (Charles- 1 
town  NavalYd.)*  / 

11    12 

n 

(Long  Tilaad  Sound.) 

11  37 

»i 

10 

Hill* 

9     0 

3 

21 

Salem* 

G  loucesterllarbour* 

11   13 
11     4 

10j 

9 
8* 

jail  bland* 

9  88 
9  SB 
11    16 
11    11 

3 
3 

a 

H 

si 

6* 

Kockport*    - 
Annisquam*       i  - 
Ipswich*        -      - 
Newburyport* 
Portsmouth* 

10  57 

11  0 
11  36 
11   33 
11  S3 

lot 

10* 

lol 

10 

8 
9 
81 

'4 

9 

Id  Island*  - 

10  58 

si 

'1 

Richmond  I  stand* 

11  30 

10$ 

lhy\ 

11      T 

n 

8 

Portland* 

11  25 

n 

Point* 

11   13 

9 

71 

Kennebec     River  T 

lochelle*     - 
i  Point*      - 

11  23 
11  20 

8, 

n 

(Hauniwella       V 
Point)*            -J 

11   15 

»1 

i 

Mount  Desert  Id,  • 

11   10 

13 

(.Y.  ,-  For*  to  JWandO 

jwn* 

9  57 

4 

5! 

Bay  <*M 

undy,  Nova 

Scotia. 

ork* 

8  13 

»* 

Cape  Sable,  Bar- 1 

Hook* 

7  39 

5| 

6 

rington       Buy,  L 

8  37 

»1 

°i 

Gate      Ap- 

(Clam  Point)  -J 
CapeSoblftCiarkes  1 
Harbour           -  J 
Pubnico 

9 

10 

ag    Island  1 
veils  Dk.)*  J 

9  59 

6 

51 

9  25 

IS 

.  of  Asto- 1 
«ry*       -J 

9  48 

6i 

°J 

Argyle,      (Jones) 
Anchorage)    -  j 

9  27 

12j 

10J 

i  tl»  United  States  Coast  I 


the  times  of  High  Water  being  the  Corrected  and  not  the 

nlgar  Establishment. 
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Place. 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Neaps. 


Seal  I.  (Cape  Sable) 
Ellenwoods    An- 1 

chorage  -  / 

Jebogne 
Yarmouth   - 
East  Sandy  Cove,  \ 

St  Mary  Bay -J 
Petit  Passage 
Grand  Passage 
WestSandyCove,! 

St  Mary  Bay- J 
Digby  Gut 
Port  George 
Isle  Haute 
Black  Rock 
SpensersAnchorage 
Parsboro,     Basin  \ 
of  Mines  J 
norton  Bluff 
Noel  Bay 


»» 


» 


h.  m. 
9  49 

ft. 
12} 

9  54 

13 

10  4 
10  9 

15 
16 

10  33 

21* 

10  41 
10  43 

22 
20j 

10  47 

23 

11  0 
11  17 
11  21 
11  29 
11  42 

27$ 

32 

33 

36 

39 

12  17 

43 

12  30 
12  41 

48 
50*  ; 

Bay  ofFundy,  New  Brunswick. 


-} 


Machias,  Seal  Isd. 
Seal  Cove,  Grand 

Manan 
Grand    Harbour, ' 

Grand  Manan  - . 
Fish  Head,  Grand  1 

Manan  -  J 

West  Quoddy 
Campobello 

(Welchpool) 
St  Andrews 
L'Etang  Harbour  - 
Lepreau 

St.  John  Harbour 
Quaco 

SpicersCove  (near  "I 

Cape  Chignecto)  J 

Grindstone  Island - 

Folly        Point     *| 

(mouth  of  Petit-  \ 

coudiac  River  -  J 

Cumberland  Basin  \ 

(Sackville)      -  / 
Monckton(Railway) 


11     5 

10  54 

11  7 

11  16 
11  12 
11  21 

10  50 
\\   19 

11  18 
11  21 
11  35 

11  35 

11  47 

11  49 

11  55 

12  15 


18 
20 

21 

22* 

21 

23* 

25 

23* 

24* 

27 

30 

37 
41 

45 

45J 
47 


Nova  Scotia, 


I. 


Negro  Harbour 
Shelburne     - 
Rugged  Island 
Port  Mouton 
Liverpool  Bay 
Port  Metway 
Cape     le     Have 
(Spectacle  Id.) 
Le  Have,  Crooked 
Channel 
Mothers  Island 


n 


8  12 

7 

8  4 

7 

7  59 

H 

7  54* 

H 

7  50 

8 

7  50 

8 

7  48 

7 

7  51 

7* 

7  51 

7 

ft. 

10* 
10* 

11} 

13 
17J 

18 
17 

19 

23 

28 

28* 

31 

33 

37* 

40 
43* 


15 

17* 

18* 

17 

20 

21 
20 
21 
23 
25 

30* 

34* 

38 

38 
37J 


5} 

5* 
6 

5J 
5 

5 

51 
6 
5J 


Place. 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs.  I   Neap*. 


» 
*» 
»» 
ft 


Le  Have,  Getsons  "I 
Cove.  J 

„    Bridgewater,  1 
McKean'sWharf  J 
„    Lunenburg     \ 
(Spidlers  Cove)  J 
Little  Tancock  Id. 
Mahone         Bay,  *| 
Heckmans    v 
Anchorage  J 
Princes  Inlet 
Ham  Island 
Martin*sRiver 
Chester 
Prospect  River    - 
Blind  Bay    - 
St.        Margarets  "I 
Bay, Shut-in  Id.  J 
Sable  Island,  N.  side 
„  S.  side 

Halifax  Harbour  - 
Jedore  Harbour    • 
Ship  Harbour 
Sheet  Harbour 
Liscomb  Harbour  - 
Beaver  Harbour    - 
Island    Harbour,  1 
Country  Harb.  / 
Whitehaven 
Canso  Harbour 
Crow  Harbour     - 
Guysborough 
Pomquet 
Cape  George 
Merigomish 
Pictou  Harbour     - 
Caribou  Harbour  - 
Amet  Sound 
Tatamagouche 
Wallace  Harbour  - 
Pugwash  Harbour 
Bay  Verte 


h.  m. 

7  55 

8  6 


54 
43 

45 

42 
47 
43 
44 
43 
46 

47 

30 
30 
49 
45 
54 
6 
0 
40 

40 


8 

0 

7 

48 

8 

0 

8 

20 

9 

15 

9 

15 

10 

6 

10 

0 

10 

0 

10  30 

10 

0 

10 

30 

10  30 

10 

o  1 

New  Brunswick, 
Jourimain  Island  - 

Shediac  Harbour  - 


9  30     [ 


ft 
8 

n 

7* 

n 

7* 

7* 

7* 

7 

7 

7* 

4 
4 
6 

H 
6* 

6* 
6* 

6* 

6* 
6* 

6* 

4 

4 

*k 

6 

6 
8 

8 
8 
7 
9 


6 

4 


Prince  Edward  Island. 

East  Point             -  j  8  30 

Cardigan  Bay       -  !  8  40 

Cape  Bear             -  j  9    0 
Hillsborough  River: ; 

Charlottetown  -  '  10  45 

Head  of  River-  '  11     0 

Crapaud       -        -  10    0 

Bedeque  Harbour  -  10  15 

Minimegash          -  3  30 

EgmontBay         -  3    0 

Cascumpeque  Hr.  -  5  40 


ft 
6 

6* 


3* 

2 

5 

* 

6 

8 

n 

10 

8 

7 

5 

4 

8 

High 

Rise. 

Higfa 

Rise. 

Tare. 

Water, 

Full  and 

Place. 

Water, 
Full  and 

Change. 

Spring!. 

Neap*. 

Change. 

Springs. 

Neaps. 

m    h. 

ft. 

ft. 

h.    m. 

ft. 

ft. 

ndHarb.  - 

6    0 

3 

2 

Mingan  Island 

1  80 

S 

4 

6  10 

2 

Bay  of  Seven  la.  1 

Itostico 

6  40 

2 

7    0 

H 

2 

AnticDsti      Island  1 
(East  Cape)-/ 

1     0 

5 

3 

8  30 

i 

8  40 

„    Bear  Bay      - 

1  10 

5 

3 

„    West  Point    . 

2    0 

6 

Cape 

Breton  Ida 

Cnwee  Islands 
Egg  Island  - 

1  50 

2  0 

9 

5 

wd 

9     0 

*i 

2 

Point  de  Monte      - 

19    0 

12 

6 

Canto,  N.  1 

entrance  J 

9  IS 

t 

2 

Cape  Chatlc 

12     0 

13 

8 

Godbout  River     - 

1  32 

6 

bister  Cote 

9  10 

*\ 

3 

fct.  Nicholas  Horb. 

1  SS 

12 

7 

River 

9     0 

4 

Manicouagon  River 

2  15 

12 

7 

8  15 

3J 

Bersimis  River     - 

2     0 

12 

7 

orth 

8     0 

Bic  Island    • 

2   15 

8* 

eBay        - 

S  34 

6 

*i 

Port  Neuf 

2   10 

13 

8 

Harbour  - 

8  IS 

S 

4 

Matan  River 

2  15 

7 

a  Bay 

8  IS 

si 

Little  Metis 

2   10 

13 

a 

rg  Harb.  - 

3     0 

s 

Saguenay ,  Tadoosac 

2  45 

17 

10 

rBay        - 

7  30 

6 

4 

„      Chicoutimi 

13 

8 

u  Barbour 

8  20 

«J 

Ji 

8  10 

S 

Bim 

St.  Lawrtnce. 

■ad 

nit    Bay,  1 

ae  Island  -  J 

8  30 
7  SO 

6 

3 
4 

Magdalen  River   - 
Mount  Louis  Bay 

11     0 

6-8 

4 

7  6S 

H 

*      *i 

Green  Island 

2  45 

16 

»i 

Brandy  l'ota 

3    0 

17 

10 

Labrador  at 

id  Gulf  Si. 

Lawrence 

Coudres      Island  1 

(Prairie  Bay)  -/ 

4  25 

17 

10 

Harbour,  "1 

Pillars 

S    0 

17 

10 

tavik         \ 

3 

Crane         Island,  1 
Middle  Traverse/ 

i            -J 

ie      • 
lay 

5  38 

7 
7 

Orleana      Island,  \ 
North  Traverse  J 

5  40 

17 

13 

6  21 

7 

Quebec 

6  38 

IS 

13 

r    Inlet.  1 

7 

Carouge  River 

7  15 

16 

11 

Frechette  Island    - 

8    0 

14 

9 

Island       - 

7  30 

6-7 

Port  Neuf    - 

8  30 

14 

9 

fickle         - 

6  37 

6 

Grondine    • 

9    0 

9 

Ron 

6  40 

Cape  Roche 

9  30 

6 

in  Sound    - 

6  40 

*k 

Champlain 

9  45 

3 

2 

Harbour  1 

3* 

Batiscan 

9  48 

H 

2 

graph  Pi.)  J 

Anb'gonish  Harb,  - 

9     0 

2 

iBay 

T 

7  33 
7  43 

a 

'i 

Three  Rivers 

11  30 

i 

Bay        - 
IrnonrBay 

8  4S 

a  o 

*i 

2 
21 

Gu\f 

Si.  Lama 

Eaperancel 

"* 

St.  Paul  Id.  -        - 

8    0 

5 

3 

Magdalen  Islands  - 

8  20 

3 

a 

que 

10  30 

6 

3 

Gaspe'  Basin 

2  40 

5 

3 

Mlalaud   • 

10  30 

3 

3 

Point  Macqncreau- 

2    0 

5 

3 

nu  Harbour 

10  30 

3 

3 

3    0 

4 

do  Bay     - 

10  30 

B 

3 

Dalhousie  Harb.    - 

3  10 

9 

t*Ba;      - 

10  45 

S 

3 

Campbell    Town.l 
Ristegouche  R.  / 

10 

slashqoan- 

11     0 

6 

3 

tatBay     - 

11  10 

37 

3? 

Bathurst 

3  15 

7 

-era  Har-1 

Shippigan 

3  42 

5* 

3 

Caraquette  Harbour 

2  40 

6 

ter  Point  - 

11  30 

S 

3 

Miscou 

2  30 

3 

3 

Harbour  - 

1   16 

6 

4 

Miramichi  Bar 

5  30 

S 

3 
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Place. 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Sheldrake  Island  - 
Vin  Harbour 
Beaubdre  Island  - 
Point  Escumenac  - 
Richibucto  River  - 
Bnctouche  River  - 
Cocagne  River 


h.  m. 

ft. 

6  0 

5 

5  45 

5 

6  30 

6 

4  10 

4 

3  30 

4 

7  0? 

4? 

7  30? 

4? 

Newfoundland. 


St  Pierre    - 
Lamalin  Harbour  - 
Great  and  Little 

Laun     - 
Great    St.   Law- 
rence Harbour 
Burin  Harbour 
St  Mary  Harbour  - 
North  Harbour     - 
Cape  St.  Mary 
Placentia    - 
Trepassey  Harbour 
Cape  Race 
St  Johns 
Spaniards  Bay 
Harbour  Grace     - 
Carbonear 
Hants  Harbour     - 
Smith  Sound 
Bonavi6ta 
Kings  Cove 
Bull  I<L,TrinityBay 
Hearts  Content  „ 
New  Perlican        "I 
Harbour         „  j 
Greens  Harbour  - 
Trinity  Harbour  „ 
Random       Head  1 
Harbour  -  J 

Deer  Harbour     „ 
Jones  Harbour  „ 
Catalina  Harbour  - 
Barrow  Harbour  - 
Pool  Harbour 
Fogo  Island 
Funk  Island 
Triton  Harbour    - 
Cutwell  Harbour  - 
Fleur  de  Lis  Harb. 
Rouge  Harbour    - 
Croc  Harbour 


St  JulienHarbour 


{ 


Goose  Cove 
Braha  Harbour     - 
Lunaire  Bay 
Griguet  Bays 
Sacred  B.,(N.Cst) 
CookHarb.(N.Cst) 
Good  Bay 
St  John  Harbour 


8  33 

9  15 

8  15 

8  30 

8  45 

7  40 

8  0 
8  30 
8  30 
7  0 
7  0 

30 
45 
25 
20 
13 
8 
25 
15 
22 
33 


7 

7 
7 
7 
7 
7 
7 
7 
7 
7 


7  30 

6  44 

7  10 

7     8 


7 
7 
7 
7 
7 
7 
7 
7 
7 

m 
i 

7 
6 


49 
49 

0 
10 

0 
20 

0? 

0? 

0? 
15 

0? 
30 
21  A.M. 
30  P.M. 


7 

7 
7 
7 
7 
7 


0? 

0? 

0? 

0? 
23 
25 


10  40 
10  40 


6* 

H 

7 


} 


8 

4 

6 
5-6 

4 

4 
2-3? 
2-4? 
2-4? 
2-4 
2-4? 

H 

2-3? 
2-3? 
2-^3? 
2-3? 

3? 

H 

7* 


Neaps. 


ft 
3 
3 

4 

.1 

2? 


*i 


5 
5 
5 
5 
ft 
5 
4 
3 
3 
3 
3 

« 

H 

2 
2* 

2J 

2 

2* 

2 
2 

4 


5* 


Place. 


Castors  Harbour  - 

St.  Barbe  Harb.    - 

New  Ferole  Cove ' 
and  St.  Marga- 
rets Bay 

Old  Ferole  Harb. 
and  Brig  Bay  - 

Port-au-Choix, 
(N.W.  Coast) - 

Cow  Head  Harb.  - 

Petit  Port,  Bay  of  1 
Islands      -      -J 

St  George  Harb.,  1 
W.  Coast  J 

York  Harb.     „ 

Little  Port      „ 

Codroy  Island 

Port  Basque 

La  Poile  Bay 


High 

Water, 

Fall  and 

Change. 


Springs. 


N« 


h.  m. 
10  50 
10    0 

9  28 

9  46 

10  47 
10  41 
10  42 

10     3 

10  37 

10  42 

9  15 

8  55 

9  0 


ft. 
5? 

4 

4* -6* 
5? 


5 
H 

a 

6 
6 


? 


Hudson  Strait, 


Button  Islands 
Fury   and  Hecla") 
Strait,  Melville  \ 
Peninsula        -  J 


6  50 


7     0 


8 


York  Factory 
Ungava 


Hudson  Bay. 
11  15 


10-14 
67* 


Arctic  Regions,  Greenland,  West  Coast. 

Julianshaab 
Frederickshaab 
Holsteinborg 
Upernivik 
Wolstenholm         "I 
Sound     -        -  J 


5  6 

6  3 
6  30 

11  0 

7 

10 
8 

11  8 

n 

Barrow  Strait. 


Port  Leopold 
Erebus  Bay 
Griffith  Island 


12  6 

6 

12  6 

8 

12  15 

«1 

MelvUU  Island 

Winter  Harbour  -  |      I  30 
Dealy  Id.,  Brid-\,      x  48 


port  Inlet 


IT    -  | 

*3 


Baring  Island. 


Bay  of  Mercy 
Prince  of  Wales! 
Strait      -        -J 


2 
3 


Africa,  South  Coast. 


Simous  Bay 
Dyer  Island 
Cape  Agulhas 


2  44 

n 

2  50 

6 

2  60 

5 

♦The  Master  of  the  Steamer  trading  in  the  bay  for  furs  stated  that  he  anchored  a*  Ui 

—a*,  and  at  low  water  he  walked  round  his  vetseL— JEx(roc*  yhwi  a  letter  from     

7M.S.  Gamut,  Sept.  1867. 
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Place. 


High 
Water, 
Full  and 
Change. 


Rise. 


Springs. 


astian  Bay  "I 
t  Beaufort)  J 
Bay 

i  Harbour  - 
berg  Bay  - 
It.  Francis  - 
Bay,  Port! 
ibeth  -J 
lands 

River,  Port  I 
ed  -  -| 
oo  Bay 
mdon,Buf-\ 
River  -J 
n  River 
atal 

iBay,Eng-"| 
tiver(Por-  v 
aeFactory)  J 
ortMelville) 
efeen  Island 


h.  m. 

3    8 

3  30 
3  30 
3  10 

3  34 

4  0 
4     0 

3  50 

4  0 

3  43 

4  0 

4  30 

5  20 

4  30 
4  40 


ft 
6 

6 

6* 
6 

5 
4-5 
4-5 
4-5 

6 

5 

5 
6 

12 

15 
12 


Africa,  East  Coast. 


lane  River  - 

axaruto 

Etiver 

me    River ' 

race) 

ri      River 

rl  Island) 

riiver  (entr.) 

i  River 

>  River 

biqueHar- 


*> 


Bay 

arbour 
Island 
elgado 
a  River 
Harbour  - 
Jo  or! 

jallo  River  J 
liver  (en-1 
e)  -  -/ 
i  Harbour  - 

Island 
lalaam 
r  (Channel) 
r 

Channel    - 
2ockburn, 
Aid. 


[arbour 

V?    - 
Tnford 


4  15 
4  15 
4     0 

4  15 

4  30 

3  15 

4  15 


4 
4 
4 
4 
4 
4 


0 

15 

30 

0 

0 

30 


10 
10 
19 

16 


12-15 

22 
13 
13 

12 


4  45 


4  15 


-.} 


4 
4 
4 
4 
4 
4 
4 


30 

45 

0 

0 

15 

20 

0 


4  15 


4 
4 
4 
4 
4 


0 
15 

6 
30 
45 


12 

12 

12 
12 
10 
12 
11 
10 
11 

12 

11 
11 
11 
10 
12 


Neaps. 


ft 


3* 


10 


15 

11 

6 

7 

16 

11* 

16 

11* 

12 

Place. 


High 
Water, 
Full  and 
Change. 


Rise. 


Springs. 


Brava         -  - 

Marka  or  Muerka  - 
Magadoxa 
Warsheek  Roads  - 
Ras  Hafun  or  Ha- 

foon 
Cape  Guardafui  or 

Ras  Jerdaffoon 
Bander  Aluleh 
Bander  Gori 
Berbereh  or  ] 

Burburra  (Gulf  I 

of  Aden)         -  J 
Zey  la  (Gulf  of  Aden) 
GhubbetNe.  Socotra 
Ghubbet  Gollonsir 
Bander  Shaab 
Abd-al-Kuri 
EalFarun 


h.  m. 

ft 

4  30 

8 

4  30 

8 

4  30 

8 

4  30 

8 

6  15 

6  15 

6  45 
8  45 

7  15 


7 
7 
7 
7 


15 
0 

20 
0 


8  30 
8  20 


6 
6 

9 

8* 
7 

8 

7 

6 

6 


Madagascar,  East  Coast, 


British  Sound 
Port  Leven 
Andrava  Bay 
Antongil        Bay  "I 

(Port  Choiseul)  J 
Tangtang  Harbour 
Madame  Island,  St. 

Mary  Harbour 
Tamatave 
F£nerine 
Fort  Dauphin 


} 


Madagascar,  West  Coast. 


St  Augustine  Bay 
Noss  or  Sandy  Id. 
Cape  St  Vincent  - 
Mourondava 
Barren  Islands 
Boteler  River 
Boyanna  Bay 
Makumba  River  - 
Bembatooka  Bay  - 
Majambo  Bay 
Narrinda  Bay 
Port  Mazambo 
Port  Radama 
Passandava  Bay    - 
Dalrymple  Bay     - 
Minow  Islands 
St  Juan  de  Nova  - 


4 
5 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 


30 

0 
45 
45 
45 
30? 
30 
45 
30 
30 
30 
30 
40 

0 

0 

0 


13 
15 
12 
12 
12 
15? 
15 
17 
16 
16 
15 
15 
13 
15 
15 
15 
5 


Red  Sea. 


Bab-el-Mandeb  St 
Mocha  Road  (East  1 
Coast)  -J 

Massowah    - 
Zoolla 
Loheia 
Sale  Macowa 


4  0 
3  30 
3  30 

7 

4  0 

5 

4  30 

6 

4  0 

5 

4  18 
4  30 

8 

H 
7 

12  0 

7 

12  0 

4* 

1  0 

1  30 
0  30 

3 
4-5 
3 
2 

Neaps. 


ft. 
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Place. 


High 
Water, 
Full  and 
Change. 


Rise. 


Springs. 


Jiddah 
Murdonnah  Island  \ 
(East  Coast)    -  > 
Omaider  Island 

(GulfofAkabah) 
Ras     Mahommed 

(Gulf  of  Akabah) , ' 
Ashrafi  Islands     - 
Suez  Bay  (head  of  1 
Gulf)  -  J 


h.   m. 

6    0 

6    0 

6  0 
6  14 
2     0 


ft 
3 

3 

4 

5 

2-6 
6 


Arabia,  S.E.  Coast. 


Bab-el-  Mandeb     "I  | 
Strt.  (Perim  Id.)  / 
Bander  Feikam    - 
Aden  &  adjacent  "I 

Bays*     -        -  J 
Sughra 
Makatein 
Ras-al-'Asidah 
Makalleh        -      - 
Ras  Sharmah 
Merbat 
Kuriyan  Muriyan 

Bay  &  Islands 
Cape  Isolette 
Shab  Kadun 
Jezirat  Hamar-al- 1 

nafur  -  J 

Shab-'bu-saifch     - 
Ghubbet  Hashish  - 
'Om-rasas-Masirah 
Ras  Shebali 
Ras-al-Hed 
Khor  Jerameh 


} 


12     0 

10     0 

7  30  to 

9  30 

8  0 

9  0 
8  30 

8  30 

9  0 
9     0 

8  20 

9  0 
9  20 

9  30 

9  45 
10  0 
10 
10 


} 


0 
0 

9  30 
9  30 


Si 
7 

6 

6 

5£ 

7 

8 
6J 

10 
10 

10 

10 
10 
10 
10 
9 
10 


Persian  Gulfj 


Maskat 
Jezirat  Jun 
Ras  al  Khei  meh  - 
Al  Bida'       - 
Bahrein 
Jezirat  Arabl 
Jezirat  Kabr 
Koweyt 
Basrah  (Bar) 
Jezirat  Kharg  or 

Khareg   - 
Abu-ehehr    - 
Umm  en  Nakhel- 

lah 
Tahri 

Jezirat  Kais 
Jezirat  Tomb 
Llngeh 
Basiduh 
Kesm 

Jezirat  Larek 
Basrah  Town 


:"} 


11 
11 
11 

8 
5 
6 

0 
12 

8 

7 

7 

5 
0 

12 
12 
11 
10 
6 


15 

6 

30 

10 

45 

7 

80? 

6? 

30 

7 

30? 

*h 

15 

9 

0 

0 

6* 

30 

7 

30? 

8? 

0? 

45 

7* 

8 

0? 

• 

0 

10 

0 

12 

15 

0? 

9 

Neaps. 


ft. 


4J 


Place. 


High 

Water, 

Fall  and 

Change. 


Rise. 


Springs. 


h.  m. 

ft. 

Jashk          Shoal,  "1 
Bcloochistan   -  J 

9  30 

8 

Soonmianee  Harb. 

9    0 

9? 

Hindooiian,  West  Coast. 

Karachi,  Manoral 
Point        -      -J 

10  30 

7* 

Gisri  River  entrance 

9  45 

10 

Piti  River 

10     5 

9 

Kudi  or  Coondee"! 
River            „  J 

9  50 

10 

Dubba  River    „ 

10  10 

8 

Hajamri  River  „ 

9  40 

8 

Kediwari  River  „ 

9  57 

7 

Waree  River    „ 

11     0 

H 

Seer  River,  entrance 

10  50 

11 

„        Juggee   - 

1  30 

6 

ITukkar  R.,  entrance 

10  30 

11 

Kori  or  Lukput  R. : 

(entrance) 

11   15 
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spa  the  «Um  an  very  irregular. 
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S 
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Sir  an  Island 
Kent  Island 
Murray  Pass 
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Tamar         River,  1 
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10 

1  0 
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1  0 
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4 
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41 
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3 
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Tonga  tabu 
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Makongai  and  1 
Wakaya  Ids.  „   / 
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Vatoa  or  Turtle  Id. 
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Errotinu  or  Futuna 
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llalade    Harbour,  1 

Sew  Caledonia  / 
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of  Pinea,  New  I 

Caledonia        -J 

Port   de    France,  1 

NoumeaBayJiew  V 

Caledonia  -J 
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5  35 

fl  36 


5  30 


6  85 

7  34 


6  47 

6  90 

|  u 
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•  At  Port  Augusta,  when  the  wind  veers  round  to  West  mid  "'—'-  —  ■'  Til  nil  ■  Hiim.  Hwtw*'" 
much  a*  16  feet.    Commander  John  Hutchison,  R.N.,  Admiralty  Svtwj,  Sooth  Autraiss,  1MB. 
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ft 

Cape  San  Iaidro    • 
St.  Nicolas  Bay    - 

1     0 
0  50 
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6 

ft. 

eSL  .New  \ 
»1    a 

6  15 
6  15 

H 

Wooda  Bay 

Port  San  Antonio  - 

0  34 
12     0 

8 
7 

Labyrinth  Islands 

0  30 

8* 

Port  Gallant 

0  34 

8 

«T.  Ne»l 

1     8 

, 

York            ftoad,  1 
English  Reach  / 

2     0 

9" 

Bachelor  River     - 

1  40 

c   Island! 
Arc  hip.  J 
Eret,New\ 

7  15 

Tilly  Bay     - 

BorjaBaj 
Swallow  Bay 

1  30 
1   SO 

1  17 

6 
6 
5 

Playa  Parda  Coye 

1     9 

re  Iiland 
(Beef    - 

8  30 
7  45 

Port  ingosto 
Port  Tamar 
Port  Churr  nca 

0  40 

1  40 
1     0 

6 
6 

Id.,  Port  1 

6  50 

6 

Tuesday  Bay 

1     0 

6 

Harbour  of  Mercy. 

1  22 

4 

Island  1 

12     0 

3 

Cape  Pillar 

1      0 

SixytJi,  SarmiaUo,  Wide,  and  Mutier  Channel/, 

w  Perse- I 

19    0 

H 

Sholl  Bay     - 

11  45 

6 

i  Hub.  •  J 

Goods  Bay 

0  30 

7 
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6    0 

5 

Fortune  Bay 

0  50 

7 
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Isthmus  Bay 
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0  50 

5 
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Victory  Pan 

1  25 

6 
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s 
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Cape  Horn 
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9 
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St.  Francis  Bay    - 
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pa 
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Lennox  Cove 

4  40 

8 

Hill        - 

8  35 

36-42 

Nassau  Bay 

4    0 

e 

8  53 

88 

38 

Good  Success  Bay 

4     3 

6-8 

3     0 

Pnoksaddle  Bay    - 

3  30 

6 

9     0 
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15 
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0  53 
10  35 
10  30 
10  30 
10  20 
10  15 
10  14 
10  0 
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Vancouver  Island,  Juan  de  Fuca  Straii, 
British  Columbia. 
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2     0 
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irr. 
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irr. 
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6    0 
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the  U.8.  Surrey,  the  times  of  High  Water  being  the  Corrected  and  not  the  Vulgar  ErtaMifthment 
to  October,  from  Midnight  to  3a.m.    November  to  April  from  Kooato&?.m. 
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Change. 
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Change. 
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Plumper       Cove,  1 
Howe  Sound*  J 
Port  Graves* 
Stuart  Channel, 

(Oyster  Harb). 
„  (Cowitchin 

Harbour)  - 
Maple  Bay 
Nanaimo  Harbour 

G.  of  Georgia  - 
Nanoose  Harbour, ' 

Vancouver  Id. 
Pender  Harbour, 
Strtof  Georgia* 
Port  Augusta 
Hernando  Island,*) 

(BakerPassage)  > 

Strt.  of  Georgia  J 
Sturge  Narrows  - 
Rendezvous  Ids.  - 
Stuart  Island 
WaddingtonHarb.,  1 
Bute  Inlet  -  J 
Gowlland    Harb.,  S 

Discovery  Pas-  I 

sage  -  -J 
Seymour  Narrows 
Cameleon  Harb.,  1 
Nodales  Channel  J 
Forward  Harb.,  - 
Beaver       Creek, 

Loughborough 

Inlet 
Topaze  Harbour  - 
Knox  Bay 
Port  Nevillef 
Port        Harveyf  1 

(Call  Creek)    -J 
Beaver  Cove 
Alert  Bay,   Cor- "I 

morant  Id.  -  J 
Nimpkish  River  - 
Beaver  Harbourf  - 
Shushartie  Bay*  - 
Bull  Harbour,  1 
Goletas  Channel*  J 
Blunden  and  Tra-*] 

cey    Harbours,  I 

Queen  Charlotte  [ 

Sound  -J 

Cypress  Harbour, 

Sharp  Passage 
Deep      Harbour, 

Fife  Sound      - 
Cullen    Harbour, ' 

Smith  Inlet 
Quatsino   Sound, : 

Vancouver  Id. 
Elaskino  Inlet 


■'} 


h.  m. 

noon. 

noon. 

6    0 


5    0 

5  0 

6  0 

5  0 

6  0 

6  0 

7  0 
6     0 

6     0 

5  30 

4  0 
3  0 
3     0 

3     0 

3     0 

12     0 

0  30 

0  30 


0  30 
0  30 

0  30 
12     0 


12 

0 

12 

0 

12 

0 

11 

0 

12 

0 

ft. 

12 
12 

10 

10-12 
12 
14 

15 

13 
12 

12-14 

12 

14 

12-14 

13 

11 

11 
16 
16 

16 

16 
16 
17 

10 

15 

15 

14 

15} 

12 

12* 

16 

16 

16 

16 

11 
12 


ft. 


12 


1H 
11* 

11* 

11* 
12 


11* 


11* 

11* 
11* 
11* 


Klaskish      Inlet,! 

Vancouver  Id.  J 
Nasparte  Inlet   „  - 
Ou-Ou-Kinah        \ 

Inlet  „  J 

Kyuquot  Sound  „  - 
Esperanaa  Inlet  „  - 
Nuchatlitz  Inlet  „  - 
Nootka  Sound  „  - 
Hesquiat  Harb.  „  - 
Barclay      Sound,  "I 

Island  Harbour  J 
Clayoquot  Sound  - 

America,  North 

Takush  Harbour,! 
Smith  Inlet     - 

Schooner  Retreat, 

Fitz  Hugh  Sound 

Safety  Cove,  Fit* 
Hugh  Sound     -  / 

Gold  Stream  Har.,: 

Fitz  Hugh  Sound 

Nnmu     Harbour, " 
Fitz  Hugh  Sound 

Port  John, Fisher" 
Channel 

McLauglinh  Bay, 
Fitz  Hugh  Sound 

Skidegate  Inlet, 
Queen  Char- 
lotte Islands 


h.  m. 

ft 

12  0 

12 

12  0 

12 

12  0 

12 

12  0 

12 

12  0 

12 

12  0 

12 

12  0 

12 

12  0 

12 

12  0 

12 

12  0 

12 

West  Coast 


-J 


Alpha  Bay,  Pitt  Id. 

Klemtoo  Passage, 
Finlason  Chan- 
nel 

Klewnugget     In-  * 
let,     Grenville  > 
Channel  -  J 

Duncan         Bay,  \ 
Chatham  Sound  j 

Port  Kuper 

Port  Simpson 

Nass  Bay 

Highfield    - 

Portland      Inlet,  \ 
(Salmon  Cove)  j 

SitkaJ      - 

Behring  Bay 

Port  Etches 
„     Chalmers 
n     Chatham 

Ounalathka  Island 

Cape  Roahnoff     - 

Good-news  Bay    - 

Golovnin  Bay 

Port  Clarence 

Chamisao  Island   - 

Point  Barrow 


0 


1 


1 


1 


1 


12 


12 

1 
1 
1 


0 
0 
1 
1 

1 
7 
7 
6 
6 
4 
4 
11 


0  1 

14 

■ 

30 

14 

0 

14 

0 

15 

■ 

0 

15 

] 

0 

13 

0 

14 

i 

0 

17 

i 

0 

20 

0 

13 

30 

17 

0 

21 

40 

13 

i 

30 

17-22 

14 

5 

23 
16 

8 

16 

34 

5-7 

30 

9 

15 
0 
0 

13f 
12 

30 
30 

7* 
15 

15 
23 
25 

IS* 

42 

45 

*-! 

*  From  observations  made  in  the  month  of  October. 
From  observations  made  in  May. 

,  The  rise  at  Sitka  as  given  by  Commander  Pearee,  H.M.S.  Alert,  m  his  remarks  in  I860,  does 
exceed  7  feet,  but  on  the  authority  of  Commander  Pike,  H.M.8.  Dmftatkti  (18621.  tfcalooal d£ 
■ay  that  the  rift  sometimes  if  as  much  as  16  feet  r 
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TIME 


OP 


HIGH  WATER  ON  FULL  AND  CHANGE  DAYS 

AT  THE  PLACES   GIVEN   IN  THE  PRECEDING  PAGES; 

ARRANGED   ALPHABETICALLY; 
With  the  Rise  of  the  Tide  at  Springs  and  Neaps.* 


,  thus?,  is  placed  after  the  Time  of  High  Water  and  the  Rise,  it  indicates  that  what  are 

given  are  approximations.) 


Place. 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Neaps. 


Lead.  Scotland  - 
[uri,Indian  Ocean 
a,  Scotland  -    - 
ey,  Wales    -    - 
eh,  France    -   - 
ryth,  Wales      - 
i,  Brazil 
ort,  Chile 
hr,  Persian  Gulf 
,  Central  America 
y,  Mexico,  W.Cst 
Head,  Sumatra  - 
g,  Ireland     -    - 
Bay,    Australia, 
at. 

Port,  (Mary  Id.) 
r  Sea. 
Port,  Australia, 

•t-t 

i  adjacent  Bays, 

i,  a  K  Coast  J 

Flares,  Malay 

>elago. 

t  G.,  Australia, 

Coast 

i  let,  Australia, 

Coast. 

oil,  Maldives    - 

itte  Atoll,  MaL 


h. 
8 
11 


m. 

0 

10 


8  30 


1 
8 

4 
7 


0 

0 

14 

31 


•e  Core, 

ego. 

—  Port,     New 
i. 

— Sound,  Falk- 
land*. 


{ 


3  20 

1  18 

7  30 

2  25 

3  6 

8  45 

5  14 

6  0 

2  0 

4  40 

7  80  to 

9  30 

12     0 

7  80 

1     0 

3  0 

8  10 
12  20 

5  30 


ft. 

3 
23 

6 
12 
15 
22 

13* 
6-7 
16-18 
7 
9 

U 

8 

10} 
18 

10 


} 


8 

7 
8 


21 

4 
4 

4 

8 
5* 


ft. 

17 

10 

16 
10 


8 


5-5J 
44 


Place. 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Neaps. 


Agadir,  or  Santa  Cruz, 

Africa. 
Aggerminde,  Jutland     - 
Agnes,  St,  Scilly  Isles  - 
A  giil has  Cape,  Africa,  S. 

Coast 
Aillik  Bay,  Labrador     - 
Air  Point,    River  Dee, 

England. 
Aix,  fie  d',  Charente  R., 

France. 
Ajar,  Hindoostan,  W.C. 
Akaroa  Harb.,  New  Zea- 
land. 
Akyab,  Aracan  R.,  Bay 

of  Bengal. 
Al  Bida,  Persian  Gulf  - 
Alabat  Harbour,  Luzon  - 
Alan   Island,  Patagonia, 

W.  Coast 
Albany  Ids.  (PortAlbany) 

Australia,  E.  Coast 
Albemarle  Id.,  Galapagos 
Port,  Falkland 

Tftlandff. 
Albert  River  (Kangaroo 

Point)    Australia,    N. 

Coast 
Alcmene  Port,    Isle    of 

Pines,  New  Caledonia. 
•  Aldabra    Islands,     Mo- 
I      zambique. 
Aldborough,  England    - 
Alderney,  English  Chan- 
Alert    Bay,    Cormorant 

Id.,  Johnstone  Strait, 

Vancouver  Id. 


h. 

m. 

12 

45 

4 

9 

4  30 

2 

50 

10 

54 

3 

20 

0 

50 

3 

24 

9 

45 

8  30? 

10 

0 

0 

31 

12 

15 

2 

0 

7 

15 

7  30 

8 

6 

ft 

9 

2 

16 

5 

7 
25 

17 

14 
8 


6? 
9 
18 

10 

6 
7 

10-13 


5  0 

10  45 

6  46 


10 

8? 
17 
15 


ft. 


19 

11 
6 


3-8 


6il 

12f 


t  Rise  of  the  Tide  is  meant  its  vertical  rise  above  the  mean  low-water  level  of  Spring  Tides. 
*e,  page  177. 

m  borvey  of  Aden  Anchorage  by  Commander  Dayman,  R.N.,  H.M.S.  Hornet  1863;  but 
o  theSorreron  of  the  Indian  Navy,  springs  at  Aden  rise  8}  feet. 
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High 

Rise. 

High 

Ri 

Place. 

Water, 
Full  and 

Place. 

Water, 
Fall  and 

I 

Change. 

Springs. 

Neaps. 

Change. 

Springs. 

h.  m. 

ft. 

ft 

h.  m. 

ft. 

Alexander  Port,  Africa, 

3     0 

5 

Antigonish  Harb.  R.  St 

9     0 

4 

S.W.  Coast 

Lawrence. 

Alfred  Port,  Kowie  River, 

3  50 

4-5 

3 

Antigua    Id.    (English 

2 

Africa,  S.  Coast. 

1      Harb.),  Caribbean  Sea. 

i 

Algeciras,  Spain 

1  49 

4 

2J 

,  Antongil     Bay      (Port 

4     O 

5 

Algoa  B.,  Africa,  S.  Cst 

4     0 

4 

5 

Choiseul),  Madagascar. 

Alligator  Bay,  Flores    - 

6 

Antonio  Cape  St,  Cuba 

H 

Rvr. Australia, 

8  15 

15 

River,  Africa,  E. 

3  15 

13 

N.  Coast 

Coast 

Alloa,  Firth    of  Forth, 
Scotland. 

3  18 

17* 

1  *» 

.    .                      CS*     T>~._*     T>.*_ 

10  45 

18-30 

I  o 

gonia,  E.  Coast 

Alpha  Bay,  N.W.  Coast 

1     0 

20 

St.   Port,  Ma- 

12    O- 

7 

of  America. 

gellan  Strait. 

■» 

Altona,  Germany     -     - 

5     9 

8 

San,  Rio  Plata 

10     0 

5i 

Amboyna,  Moluccas 

0  33 

Antrobus  Id.,  G.  St  Law- 

10 30 

5 

Ameland,  Netherlands    - 

9  30 

<4 

rence. 

Amet  Sound, Nova  Scotia 

10  30 

8 

5 

Antwerp,  Belgium    -    - 

4  25 

15 

Amirante  Isles,  (St  Joseph 

5     0 

81 

Aor  Pulo,  Sumatra,  N.E. 

5 

Id.)  Indian  Ocean. 

Coast. 

Amlwch,  Wales     - 

10  30 

18? 

13? 

Aotea  Harb. ,  New  Zealand 

10     0 

12 

Amoy  (Inner  ITarbour), 

12     0 

is* 

14* 

Apalachicola  B.,  Gulf  of 

2*-4 

China,  East  Coast. 

Mexico. 

Am  pan  am  B.,  Lombock- 

8     0 

6 

Appeetetat  B.,  Gulf  St 

11    10 

5? 

Amrom,  Denmark 

1   19 

H 

Lawrence. 

Amsterdam,  Indian  0.   - 

11     0 

3 

Appin       Port       (Loch 

5  26 

12* 

Amulgawein,  Persian  G. 

11  40 

6 

Linnhe),  Scotland. 

Am  ur  Strait,  G.  of  Tartary 

11  40 

5-tf 

Appledore,  England 

5  28 

23 

Ananga,  Japan 

12  27 

2-4 

H 

Aquin  Bay,  St.  Domingo 

irr. 

2-3? 

Andaman  Ids.,  Port  Blair, 

9  30 

H 

Aracan  R.  (Bar),  Bay  of 

9  45 

9 

Indian  Ocean. 

Bengal,  E.  Coast 

PortCornwallis 

10     0 

83 

n 

Aracati,  Brazil 

6     0 

8 

Strait,  Indian 

10  24 

Araish  El,  Africa,  N.  Cst 

1  30 

9-12 

Ocean. 

Arasaig,  Scotland 

5  50 

13* 

Andrava  B.,  Madagascar 

3  30 

7 

Arauco  Bay,  Chile    -    - 

10  15 

6 

Andres,  San  B.,  Patagonia. 

0  45 

5 

Arbroath,  Scotland 

1  35 

14 

W.  Coast 

Arcachon,  France    -     - 

4  37 

Hi 

Andrews,   St.,  Bay,   G. 

irr. 

1-2 

Areas  Rks.  G.  of  Mexico 

noon 

U 

of  Mexico. 

Ardglass,  Ireland 

11     0 

ie 

■ New  Brunswick 

10  50 

25 

21 

Ardintallan,LochFeochan, 

5  31 

9 

Anegada,  Virgin  Islands 

9     0 

1* 

Scotland. 

Aneiteum  (Port  Inyang), 

6  35 

4 

Ardrishaig,  Loch  Fyne  - 

11  53 

9 

S.  Pacific. 

Ardrossan,  Scotland 

11  45 

10 

Angosto  Port,  Strait  of 

0  40 

4 

Arenas  Pt,  San  Carlos, 

O  14 

6 

Magellan. 

Patagonia,  W.  Coast 

AngoxaRiver,Africa,E.C. 

13 

Argyle,  Bay  of  Fundy  - 

9  27 

m 

Angra,  Azores 

12  32 

44 

Arica  Road,  Pern    -     - 

8     0 

5 

1             Pcquena,  Africa, 

2  30 

8 

Arichat,  Nova  Scotia     - 

8  10 

5 

S.W.  Coast. 

Arinagour,     Coll     Id., 

5  39 

12J 

Angria  Bank,    Hindoo- 

10  30 

9 

Scotland,  W.  Coast 

stan,  W.C. 

Arkhangel,  White  Sea  • 

7  28 

n 

Anna  Pink  B.,  Patagonia, 

0  45 

5 

Arklow,  Ireland 

8  45 

4 

W.  Coast. 

ArnhemB.,Australia,N.C. 

8  10 

€ 

Annan  Foot,  Scotland   - 

11  56 

20 

14 

Arroa,  Malacca  Strait    - 

10 

Annapolis,  United  States 

4  38 

1 

1 

Arthur  Port,  Tasmania  - 

7  52 

4 

Anne,  St.  B.,  Cape  Breton 

8  34 

6 

4i 

Arundel,  England 

12  25 

Annisqu8jntUnitedStates 

11     0 

10} 

9 

(Bar)        -        - 

11  35 

16 

Anno    Bom  Id.,  Africa 

3  45 

5 

Asaph  St,  B.,  Australia, 

5  45 

14 

Anticosti  Id.,  G.  St  Law- 

N. Coast 

rence,  East  Cape 

1     0 

5 

3 

Ascension  Id.,  S.  Atlantic 

5  SO 

2 

„        Bear  Bay 

1   10 

5 

3 

Ashrafi  Inlands,  Red  Sea 

6   14 

2-6 

„        West  Point      - 

2     0 

• 

4 

Askaig  Fort  Islay 

4  58 

H 

185 


High 

Water, 

Fall  and 

Change. 


Rise. 


Springs. 


Neaps. 


Hindoostan, 

gon 

ay,  Ecuador 
Bay,  G.  of 

h  Seaforth  - 

Peru 

)Id. 

rb^New  Zea- 

sland. 

I.,  S.  Pacific 

s). 

t,  U.  States 

.,  B.,  Mada- 

.  Coast. 

Hindoostan, 

Sound,    La- 

i    Bay,    St 

Kamchatka  - 
kUStralia,E.C. 
>r,    Bigbury 
and. 
Inland   Sea) 

New  Zealand 
a,  W.  Coast- 
Yellow  Sea 
:rsian  Gulf  - 
id 

of,  I.  of  Man 
ieb,G.ofAden 
Magellan  St 
iinaSea,E.C. 
Linga  Bay, 

S.Cst),Baly 

rsian  Golf  - 
;hinaSea,E.C. 
,  New  Cale- 

n  Id.,Borneo, 

B.  of  Bengal, 

Ireland 
United  States 
(Loch 
cotland. 
y.Dungarran, 

:  Bay,  Ireland 

3.,  Ireland   - 

Ireland 

e,    Kenmare 

tland. 


h.  m. 

12  0 

0  42 

3  37 

irr. 

6  16 

8  53 

10  0? 

7  5 

12  0 

8  21 

4  30 

2  0 

irr. 

3  30 

8  30 

5  47 

0  14 

7  44 

4  30 

2  30 

11  20 

11  50 

11  7 

12  0 

1  40 

10  0 

6  0  pm 

11  0 

4  26 

5  30 

11  0 

6  15 

10  0 

10  0 

10  40 

7  26 

5  43 

5  12 

3  40 

6  25 

4  54 

3  42 

ft 

12 

13 
2-2  i 

15 
5 

11 


5 
13 


2-3? 

*i 
5 

16* 


7 
4 

6 
6 

8* 
20? 

7 

5 

6 
12 

n 

8 
7 
5 

4* 

6-8 

15 

11 

5 

11 

124 

12 
3 
12 
10$ 


ft. 

8 


10 


Place, 


4 
1-2 


4* 


7* 
16? 


4J 


9* 

7* 
2 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Noaps. 


Ballynakill  Bay,  Ireland 
Ballyness  (Bar),  Ireland 
Ballysadare         (Quay)» 

Ireland. 
Ballyshannon  (Bar) 
Bally  wee  I,  Ireland 
Balta,  Scotland        -      - 
Baltimore,  Ireland    -    - 

United  States 

Baltrum,  Germany 
Banana  Ids.,  Africa,  W.C. 
Bankot  or  Sitri  R.,  (en- 
trance) Hindoostan,  W. 
Coast. 
Banda,  Molhccas 
Bander  Aluleh,  G.of  Aden 

Gori,  Gulf  of  Aden 

Shaab,  Ind.  Ocean 

Feikam,    Arabia, 

S.E.  Coast 
Banff,  Scotland        -     - 
Bangkok  River,  Siani    - 
Banjoewangie,  Java 
Banoko,  Africa,  W.  Cst. 
Bantam,  Java 
Bantry  Harb.,  Ireland    - 
Baracoa,  Cuba 
Barataria  Bay,  Golf  of 

Mexico. 
Barbados,  Caribbee  Ids. 
Barbara  Port,  Patagonia, 
W.  Coast 

L  Santa,  California 

Barbe  St,  Harbour,  New- 
foundland. 

Sumatra,  N.E. 

Coast 


Sta.  Id.,  California 

Barclay   Sound    (Island 
Harb.),  Vancouver  Id. 

UchucklesitHar- 

bour,  Vaucouver  Id. 

Bardsey  Id.,  Wales 

Barfleur,  France 

Barmouth,  Wales      -    - 

Barnstable,  United  States 

Barnstaple  Bridge,  Eng- 
land. 

Barquero        (entrance), 
Spain,  N.  Coast. 

Barra,  Id.  (North  Har- 
bour), Scotland,  W.  C. 

Castle  Bay,  Scot- 
land, W.C. 

-He2d,Bernerad  Id., 


W.  Coast  of  Scotland. 
Barracouta  Harb.,  G.  of 

Tartary. 
Barragan  Bay,  Rio  de  la 

Plata.f 


h.  m. 

ft 

4  40 

12i 

5  22 

111 

6  0 

8j 

5  18 

Hi 

5  23 

12* 

9  45 

6 

4  23 

10* 

6  33 

1* 

11  20 

8 

8  15 

9 

10  30 

11 

4  0 

6? 

6  45 

6 

8  45 

7  0 

7 

10  0 

8£ 

0  28 

10* 

UT. 

7*-ll 

1  0 

9 

5  24 

5 

5 

3  47 

10 

7  23 

n 

UT. 

H 

irr. 

2 

12  28 

6 

8  0 

3* 

10  0 

4 

6  0 

6 

8  0 

3J 

12  0 

12 

12 

7  40 

15 

8  51 

17 

7  41 

17 

11  22 

10 

6  28 

10& 

3  0 

15 

5   48 

Hi 

5  44 

Hi 

5  45 

.»* 

10  0 

3i 

7  0 

5-9 

ft 

9- 

5;- 


8* 

8 

4J 
8* 
1* 


6 


8 
8*-9 


n 


13* 
13J. 

8* 


8i 
8* 

7 


^serration*  made  in  the  month  of  September  by  W.  Stanton,  Master  Commanding  H.M. 
ig  Saracen. 

io  de  la  Plate  the  rise  is  greatly  influenced  by  the  winds,  the  water  being  raited  toj  &&. 
prtmd  by  those  from  N.W.,  causing  at  Buenos  Ayrea  a  different*  tom*&mft*  oi  Yfc  fe*~ 


High 

Rise. 

High 

R 

Place. 

Water, 

Full  and 

Place. 

Water, 

Foil  and 

Change. 

iprbigi. 

Neaps 

Change. 

Springs 

ft. 

ft. 

h.  m. 

ft. 

Barren  Id.,CliinaS.,E.  C. 

9  30 

SI 

Bedeque  Harbour,  Prince 

10  15 

7 

Barren  Ids.,  Madagascar 

11 

Edward  Island. 

Burrow    Harbour,    New- 

7 10 

5-e 

Bedford  Buy,  Tierra  del 

0  30 

7* 

foundland. 

Point,  Arctic  Regions 

11   45 

i-i 

35J 

Bchring  Bay,  America, 

0  30 

9 

Barry  Id.,  Wales 

6  39 

36 

N.W.  Cst 

Barton    Tort,      (Bnbon 

10  59 

a 

Belfast  Ireland      - 

10  43 

», 

Point).  China  Sea  E.a 

Bttenao  Port,  la  Plata 

G      0 

12 

Baa,  He  di\  France 

4  49 

S3 

Bell  Sound,  Sriptilierjjtri 

8   R6 

31 

Biisidnli,  Persian  Gnlf   - 

13     0 

10 

Bi'lU-s  Amour  11.,  Labrador 

9      0 

** 

Basil  Bay,  Korea,  W.  C. 

4   15 

18 

10 

Belligam  Bay,  Ceylon    - 

!  20 

a* 

Ba.'i]ue  l'ort,  Newfound- 

8 55 

91 

3 

Bellona  Reefs   (Middle), 

8  30 

6 

land. 

Australia,  E.  Coast. 

Basrah    (Bar),    Persian 
Gulf. 

ia    o 

Bembatooka  Bay,  Mada- 

gBBcar,  W.  Cst 

4  30 

16 

Basrah  Town 

e   or 

97 

Bembridge  Pt,  England 

11     0 

14 

Bassein  li..  Bay  of  Bengal 

10     0 

9 

Benbecula,  Scotland 

6      3 

Hi 

Batanes,  Baahce    Islands, 

ftencoolen,  Sumatra 

6      0 

3-9 

China  Sea,  E.  Coast. 

Benevente,  Bnatl 

3     0 

5 

Batavia,  Java 

10     0 

S 

Benguela,  Africa,  W.  Cst. 

3  45 

5-6 

Batchlan,  Gilol'i.  Mnlucca; 

Benin  R.,  Africa,  S.  Cst 

4  .10 

7 

Bate    (Gulf   uf   Kulch), 

12  SO 

18 

10 

Berbereb     or    Barburra 

1    15 

9 

Hindoostan,  W.  Coast. 

(Gulf  of  Aden)  Africa, 

Bai^mun  Bay,  Australia, 

8     0 

4-6 

E.  Cat. 

E.  Coast. 

Berbice,  G  oayana 

4  SO 

e-io 

Bat  hurst,  G.  St  Lawrence 

3  IS 

4 

Bergen,  Norway 

1  30 

Bath*,  Netherlands 

3  15 

IS 

Berkeley  Sound,  Falkland 

5      0 

7 

Batifrcan.  11.  St.  Lawrence 

9  48 

.  3* 

a 

Islands, 

Bat™  Barra,  Sumatra    - 

9  SO 

Bermudas :  Ireland  Id.,  N. 

7    14 

Batlicalao  River,  Ceylon 

5     0 

2-3 

.Atlantic. 

Bawdsey      Haven      (see 

Berncra,      Loch     Rosg, 

6   11 

11 

Wooilbridge  Haven). 

Lewis  Id. 

Bav    of    Ilarbciiir>,   linll 

6     0 

S 

Berneray   I.,   Sound   of 

6  11 

13 

Boad.FalUarid  Islands. 

Harris. 

Bay   of   Islands,  (Motu 

7  15 

B 

6 

Bersiap     Point,    B&nka 

6  30 

13 

Moa  Islet.)  New  Zealand. 

Strait 

Buy  nl  Mi-re j, Ban ksLand 

9 

Beraimis    B,,    Golf    St 

2      0 

13 

Bavotine  (Bar),  France  - 

3  45 

ia 

10 

Lawrence 

Baiaruio  Cape,  Afrien.E.C 

4  15 

10 

Berwick,  Scotland 

3   18 

IS 

lliadiy  Head,  England  - 

30 

15 

Betcbeween  Harb.,  G.  St 

11   32 

5 

Beadle   Bav,   Australia, 

11  30 

13-1 S 

Lawrence. 

W.  CTBSt. 

Beypore  R.    (entrance). 

12   15 

Bear  C  a  pe,  Prince  Edward 

9     0 

3 

Hindoostan,  W.  Cat 

Bhowlioree  Creek,  Hin- 

4 46 

30 

Bear  Head,  C.  Breton  Id. 

8  30 

*i 

3 

doostan,  W.C. 

Beatrice  Islet,  Australia, 

3     0 

1 

Bias  Bay  (Tooniaag  Id,) 

8     0 

N.  Coast. 

China  E.  Coast 

Beaubere   Id.,    Gulf  St 

6  30 

6 

(Taangchow  Id) 

8  SO 

Lawrence. 

China,  E.  Coast 

Beaufort,  United  States  - 

1  36 

a. 

aj 

Bic  Id.,  G.  St.  Lawrence 

2   15 

14 

Beaulien,  England 

J"  10  25 

l_ia  is 

},. 

Bl 

Bi-ldah  It.,  B.  of  Bengal, 
W.  Cst 

10      0 

14 

Beaumaris,  Wale* 

10  32 

21* 

18* 

Bidelnr.1,  England 

6     7 

16 

Beaver  Cove,  Vancouver 

19 

Bijouga    Islands,    Areas 
Channel,  Africa,  W.  Cat. 

10  10 

11-14 

Island. 

Creek,    Longhbo- 

3     0 

ie 

»l 

■ Biemo, 

11     0 

S 

rougbinlet.B.  Columbia. 

Africa,  "W.  Cst 

Harbour,      Van- 

0 30 

19} 

10     0 

11 

couver  Island. 

Cliannel,  Africa,  W.  Cst 

Nova  Scotia       - 

7  40 

H 

** 

Bilbao  (Bar),  Spain 

S     0 

13 
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High 

Water, 

Full  and 

Change. 


Bite. 


Springs. 


Neaps. 


own),  Spain    - 
of  Mexico     - 
,  Snmbawa 
a  China  Sea, 

ranee 

L,  China  Sea, 

id,  China  Sea, 

Africa,  S.  Cst 
Light,    United 

i  Huk,  Jutland 

I  Harh.,  Ireland 

k,Bay  of  Fundy 

>int,  Australia, 

t. 

—  Bay,  Africa, 

St. 

3ay(Quay),Ire- 

River  Humber 
b^  China  Sea, 

England 
(Bar)    „ 
Port,    Streaky 
atralia,  S.  Coast. 
erg,  Belgium  - 
ipe,  Africa,  W. 

Mexico,  W.Cst 
La  Plata 
lands,  Ireland  - 
and,  Germany 
i,  Mosquito  Coast 
ind,  New  Zea- 

Y,  Nora  Scotia 

,  United  States 

,  Bahamas 

b„  New  Zealand 

Harbour,  Brit 

»ia. 

Lgland 

.,     Southwold, 

i. 

Taradero,  Cuba 

tide,    Trinidad, 

*I<L 

10,      Trinidad, 

•eld. 

Core,  Ladrone 

• 

ort,  California 
light,    United 

A.,  China  Sea  - 
ape,  Africa     - 


h.  m. 

8  20 
irr. 

Noon. 
11  30 

6  3 

5  45 

9  30 

4    0 

7  59 

1  45 

3  40 
11  29 

4  37 

4  30 
4  47 

6  59 

8  50 


6  30 

1  0 

12  48 

11  46 

9  41 

2  0 

3  30 

12  38 
1  50 

10  45 

7  46 
7  36 

7  0 
1  18 

12     0 

S  15 

10  20 

8  39 
3  30 

3  50 

9  40 

11  17 
5  42 

4  45 

12  0 


ft 
9 
2 
6 
5 

30 
6 


4-5 
51 

7 

•* 
36 

8 


10 

16 
9 

9 

15 

5 

13 
6 

H 
12 

Hi 
12 

2 

8 

H 

8 
16 

15 
6* 

2 
4 

4 

4* 

4* 
U 

7 
8? 


ft 


22} 


4* 


31 
5-6 


H 


11 


10 
8 


6 
2* 

6 
Hi 

11 
4* 


3* 

1 


Place. 


High 

Water, 

Fall  and 

Change. 


Rise. 


Springs. 


Neaps. 


Bolt  Head,  England 
Bombay  Dockyard,  Hin- 

doostan,  W.  Coast 
Bonacca  Id.,  Bay  of  Hon- 
duras. 
Bonanza,  Spain     - 
Bonavista,  Newfoundland 
Bonne  Esperance  Harb., 

G.  of  St  Lawrence. 
Bonny  R.  C,  Africa,  Wst 
Booby,  Island,  Australia, 

N.  Coast 
Bordeaux,  France 
Boria  Bay,  Hindoostan, 

W.  Coast 
Borja  B.,  Magellan  Strait 
Borkum,  West  Germany 
East 


n 


Boscastle,  England 
Boston  (Sluice),  England 

Deep(ClayHole)  „ 

Hob  Hole    „ 

(CharlestownNaval 

Yard)  United  States. 
-LightJTnitedStates 


Botany  Bay,  Australia,  E. 

Cst 
Boteler  B.,  Madagascar - 
Boucaut,  France   • 
Boughton  Harb.,  Prince 

Edward  Island. 
Boulogne,  France 
Bourbon  Id.,  Indian  Ocean, 
Bouro  (Cajili  Bay)  Mo- 
luccas. 
Bow  Island,  S.  Pacific   - 
Bowen  Port,  Australia,  E. 

Cst 
Bowling,  R.  Clyde,  Scot- . 

land. 
Boyanna  B.,  Madagascar, 

W.Cst 
Bradore  Bay,  Labrador  - 
Braha    Harbour,    New- 
foundland. 
Bramble  Cay,  Torres  Strt 
Brandy  Pots,  River  St 

Lawrence. 
Brass  River,  Africa 
Brava,  Africa,  E.  Cst    - 
Bray  Head,  Ireland 
Brazos  River,  G.  ofMexico 
Brehat,  France 
Bremerhaven,  Germany 
Brest,  France 
Bridgeport,  United  States 
Bridgewater,  England    - 

Bar,  England 

Bridlington,  England 
Bridport,  England 


h.  m. 

5  45 

11  40 

9     0 

2  0 
7  25 
9  15 

5  0 

4  30 

6  50 
10     0 

1  30 
10  43 
10  57 

5  15 

7  0 


11  27 

11  12 
8  15 

4  30? 
3  39 
8  40 


ft. 
15? 
12-17 


H 
12 

5 


n 


11  25        25 
see  Reunion  Id. 


9 
8 

14 
10 

6 

7 

7 
22 
12 
21J 
17 

11* 

11 

7-8 

15? 
5 


1  32 

4* 

2  40 

3 

9  35 

16 

0  39 

9 

4  30 

15 

8  45 

4 

7  0? 

2-3? 

9  15 

12 

3  0 

17 

4  0 

6 

4  30 

8 

10  45 

12 

irr. 

If 

5  51 

31 

1  40 

11 

3  47 

19 

11  11 

8 

8  0 

18 

6  50 

35 

4  39 

16 

6  5 

11* 

ft 
11? 


8 
2* 


12} 

8 


17 


10 


6 
2} 

19* 


2 


10 

H 

231 

13} 
«* 

26* 
12 

7f 
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Place. 


High 

Water, 

Fall  and 

Change. 


Rise. 


Springs. 


Neaps. 


Brielle,  Netherlands 
Brig  Bay,  Newfoundland 
Brighton,  England 
Brisbane  (Bar),  Australia 
Bristol  (King  Road)  Eng- 
land. 
— —  Cumberland  Dock 

Gates. 
Britannia  Bay,  Sumbawa 
British    Sound,     Mada- 
gascar, E.  Cst 
Broad  Sound,  Australia, 

E.  Cst 
Broadhaven  Har.,  Ireland. 
Broadway  R.  (entrance), 

China,  E.  Coast 
Broken  Bay,  Australia, 

E.  Coast 
Broom  Loch  (Ullapool) 
Broughty  Ferry,  Scotland 
Brouwershaven,  Nether- 
lands. 
Bruit  River,  Borneo 
Bruni  R.,  China  Sea,  E.C. 
Brunsbuttel,  Germany   - 
Brunswick  B.,  Australia, 

N.W.  Coast 
Brush,Yarmouth,England 
Bubon  Point,  Port  Barton, 

China  Sea,  E.  Coast 
Buctouche  River,  G.  St. 

Lawrence. 
Budehaven,  England 
Buenaventura  Port,  Cen- 
tral America  (Negrilla 

BeeO- 
„    off  the  town 
Buenos  Ayres,S.America, 

E.  Coast* 
Buffalo  R.  (East  London), 

Africa,  S.  Cst 
Bulama    Island     (Areas 

Channel),  Africa,  W. 

Coast. 
Bull    Harbour,    Goletas 

Channel,  Vancouver  Id. 
Bull  Id.,   Newfoundland 
Bulls  Id.  Bav,UpitedStates 
Bulls      Mouth     (Achill 

Sound,    N.   entrance), 

Ireland. 
Bulsar   Khar  ,  Hindoos- 
tan,  W.  Ciast. 
Buluagan  O'sta  Ana  Port, 

Filipinas. 
Bunawe    (Loch    Etive), 

Scotland. 
Buncranna,  Ireland 
Bunessan,  Scotland 
Burburra,  tee  Berbereh. 


h.  m. 

3  0 
9  46 

11  15 
9  22 
7  13 

7  13 

1  0 

4  0 

11     0 

5  0 
11     0 

8  30 

6  40 

2  22 
2  15 


ft 
5 
5? 
19$ 

40 


31J 


11-12 

20-30 

10* 
7* 

5-7 

14J 

144 
10 


3  0 

11  0 
1  58 

12  .0 

11 

12 

9 

24 

10  55 

5i 
6 

3  30? 

4? 

5  45 

4  0 

23 
13 

6  0 
12  0 

13 
3-5 

3  43 

5 

10  10 

14 

0  30 

124 

7  22 
7  16 
5  38 

3i 
54 

io| 

1  45 

18 

12  0 

54 

7  54 

*1 

5  40 
5  24 

16 
12 

ft. 


16 
31 


n 


10}' 

11 

8 


2}? 
17 


3J 
11 


2 

4* 
74" 


14* 


H 


Place. 


High 

Water, 

Full  and 

Change. 


Ris 


Springs. 


Burin    Harbour,    New- 
foundland. 

BurntislandVFirthofForth, 
Scotland. 

BurntI«les,Kyles  of  Bute, 
Scotland. 

Burong  I.,  see  Boerong. 

Burrard  Inlet,   Gulf  of 
Georgia,  B.  Columbia. 

Burry  Port,  Wales 

Busainga,  Burias  Island 

Bushire,  see  Abu-shehr. 

Bussorah  R.  Bar,  Persian 
Gulf. 

Busum,  Germany 

Button  Islands,  Hudson 
Strait 

Byron  Bay,  Australia,  E. 
Coast 

Cape,  Australia,  E. 

Coast 

Cabita   Bay,  New  Gra- 
nada. 

Cacheo  River,  Africa,  W. 
Coast 

Cadiz,  Spain 

Caen,  France 

Caermarthen  (Bar) 

Caernarvon,  Wales 

Caimites,  St  Domingo  - 

Cairnlough,  Ireland 

Cajeli  Bay,  Bouro 

Calais,  France 

Calbuco,  Patagonia,  W. 
Coast 

Calcasieu  River,  Gulf  of 
Mexico. 

Calcutta,  Bengal    - 

Caldy     Road,       Bristol 
Channel. 

Calabar  R.,  Africa,  W.  Cst 

Old,     Africa, 

W.  Coast. 

Caledonia  Harbour,  New 
Granada. 

Calf  Sound,  Isle  of  Man- 

CalicutRoads,Hindoostan, 
W.  Coast 

Callao  Bay,  Pern 

Calshot(CastlePt),  Eng- 
land. 

Calstock,R.  Tamar,  Eng- 
land. 

Camaguin,  Babuyan,  Ids. 

Camarinas  Fort,  Spain  - 

Cambay  (town),  Hindoo- 
stan,  W.  Coast 

Cambing,     Banda    Sea, 


h.  m. 

8  45 

2  24 

11  50 

6     0 

6      1 

12  30 

12     0 

1   21 
6  50 

9  45 

9  45 


3  40        12 


ft. 

164 
10 

16 

25J 
6 


12 
6 


7  45 


1  45 

9\ 

10  57 

5  44 

26 

9  33 

13J 

8  0? 

1? 

10  51 

H 

1  0 

6 

11  49 

19$ 

1  22 

15-20 

2  30 
5  40 


4 
5 


5 

0 


11  40 

11  17 

12  15 

5  47 
11  30 

6  6 

6     0 
3     0 

5  20 


noon 


8 


n 


24? 

6 
6* 

14 

16* 

4 

4 
13 

134 

6 

15 

day 

23 

night 

30 

6 


•In  the  Kio  de  la  Plata  the  rise  iR  greatly  influenced  by  the  winds,  the  water  being  raised  bv 
uda,  and  depressed  by  those  from  N. W.,  causing  at  Buenos  Ayres  a  diflferenc^ 


winds 


S 
fee 


High 

Rise. 

High 

Rise. 

PIkc 

Water, 
Full  and 

Place. 

Water, 
Full  ami 

Change. 

Springs. 

Neaps. 

Change. 

Spring* 

Neaps. 

h,  m. 

ft. 

ft. 

larb.,  A  us  tr;  lib. 

11  30 

30 

Carlos,  (English  Bank) 

0     4 

ft 

ft 

i  Harb.,  Nodules 
ill  B.  Columbia. 

3    0 

16 

Ill 

Patagonia  W.  Coast. 
Carlos,  Son,  Port,  Falk- 

7    0 

„ 

i  It,  Africa,  W.' 

5  15 

7 

S 

land  Islands. 
Carenage,         Trinidad, 

4  SO 

4 

*l 

Cape,  New  Zea- 

6    0 

a 

« 

Caribbee  Id. 
Carnot   Bay,   Australia, 

0  30 

13-14 

■  Island,    South 

12     0 

H 

W.  Coast. 
Carooge  Hirer,   R.    St. 

7  15 

16 

11 

■  Town,  Gulf  St 

4     0 

10 

T 

Lawrence. 
Carrigaholt,  Ireland 

4  44 

14 

10] 

too,  Scotland  - 

11  49 

Si 

sal 

6 

Carsaig,  Scotland 
Cartagena,  New  Granada 

5  28 
11     0 

10 
1* 

n 

llo(Weichpool), 

11  SI 

SO 

Carteret,  Franca 
Port,  New  Ire- 

6  SS 

31 
6 

22i 

,  Scotland,  W. 

s  SO 

6   19 

14 

"■■>] 

Carwar    or    Sedaihigar 
Bay.Hindoostnii.W.  C. 

10     0 

«* 

5 

it  (North  entr.) 
-  (PlaisterCore), 

Caseumpeque  H.,  Prince 

5  40 

2 

9  10 

*i 

3 

Edward  Island. 
CaEhk  Bay,  Ireland 

4  33 

16 

IS 

lar.,  C.  Breton 

7  IB 

*t 

4t 

Casquets,  English  Channel 
Castillos,  Cape,  liio  de  la 

6  4G 

B  30 

13> 

S 

tiyer  (entrance). 

10     0 
10    0 

10 
8 

Plata.* 
Castlereogh  Cape,  Tierra 
del  Fuego. 

2  50 

4 

/In  May 

Castletown,    Bearhaven, 

•t 

'I 

a  40 

}>. 

4  30 

5i 

Ireland. 
Isle  of  Man    - 

11   10 

90 

16 

5i 

Castletownsend,  Ireland  - 

4  91 

ioi 

B 

st  Castle,  Africa, 

e 

Castors   Harbour,  New- 
foundland. 

10  50 

5? 

:■  Landing,  U.S. 
iiTer,  Ecuador - 
[«  Barbour,  G.  of 

8  19 
3  30 

9  40 

6 
10 
6 

3 

Castries  B„  G.  of  Tartary 
Castro.  Patagonia,  W.  Cst 
Casuariua    Point,   China 
Sea,  E.  Coast. 

10  30 

0  11 
9  30 

18 
61 

.r,  Newfoundland 

7  SO 

*i 
371 
IS 

5 

. 

Catalina  Harbour,  New- 

7    0 

e 

4 

Penarth,)  Wales 
.Wales 

6  56 

S9 
9 
31 

foundland. 
Catharioa  Sta.  L,  Braiil  - 

S  45 

s 

*i 

-  Bay,      Prince 
d  Island. 

B  40 

Catharine      Si.      Point, 
Magellan  Strait 

8     5 

30 

g  Bay,  Australia, 
Coast. 

11  45 

30 

Catlinliiver.New  Zealand 
Cnto  Bank,  Australia,  E. 

S  30 
8     0 

8 
6 

6 

m,      Patagonia, 

0  50 

10 

Coast 
Catoehe  Cape,  Yucatan  - 

9  30 

1} 

1  Carajo*  Shoals, 

9    0 

4 

Cattawade  Bridge,  Stour 
Kiver,  England. 

1      8 

*i 

,     H.      Tamar, 

5  47 

»i 

104 

Cavalli  Ids. ,  New  Zealand 
Carern  Id.,  China  S.,  E.C. 

8  0 

9  30 

7 

Si 

Harbour,  Nora 

10    0 

6 

4 

Cawee  Islands,  Gulf  St 

1  50 

9 

5 

Point,  Golf  St. 

3    0 

B 

* 

Cay  West,  United  States 
N.W.Channel,  U.S. 

9  30 
9  10 

It 
1* 

1) 

cd(BarorCran- 

Cayenne,  Guayana 

3  45 

6-11 

■■; ■■'■  ',  Ireland. 

fyjrsji   France 

11     5 

»i 

SI 

Port,  England  - 
tan,  Port,  Pats, 
W.  Coast 

IS  10 
11   IS 

SO 
S 

U 

Ceara,  Brazil 

Cedar  Cays.  United  States 

Ci'di-ira,  S[iain,  N.  Coaat 

5  35 
0  51 
3    0 

H 
IS 

*h 

(Arenas   Point) 
•nia  W.  Coast. 

0  14 

6 

Centre  Id.,  (Foreattx  St) 
New  Zealand. 

IS  15 

8 

6 

is  greatl  j 
N.W-,c» 
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Place. 


Ceram,  Wahaay  Harbour, 

Moluccas. 
Cerros  Id.,  California     - 
Ceuta,  Africa,  N.  Coast  - 
Chacao  Bay,  Patagonia, 

W.  Coast 
Narrows,  Pata- 
gonia, W.  Coast 
Chalky      Inlet,       New 

Zealand. 
Chalmers  Port,  America, 

N  W.  Coast 
Chame  Bay,  New  Gra- 
nada. 
Chamis8o  Id.,  America, 

N.  W.  Coast 
Champion  Bay,  Australia 

W.  Coast 
Champlain  R.,  St  Law- 
rence. 
Changchi  Li,  China,  E.C. 
Changueslds.,  Patagonia, 

W.  Coast 
Chapu  Road,  Hang-chu 
Bay,  China,  £.  Coast. 
Charles    Cape,    United 

States. 
Charles  Id.,  Galapagos  - 

Labrador 

Charleston,  United  States 
Charlowka  R.,  Lapland 
Chateau  Bay,  Labrador  - 
Chatham,  England 

Id.,  Galapagos 

(Port  Hutt),  S. 

Pacific. 

Port,  America, 

N.  W.  Coast 
Chatte  Cape,  United  States 
Chauan  Bay,  China,  E. 

Coast 
Chausey,  Isles  de,  France 
Cheduba,  Bay  of  Bengal- 
Chee-fow  Harb.,  Yellow 

Sea,  see  Chifu. 
Chentabun  River,  China 

Sea,  W.  Coast 
Chepo  River,  New  Gra- 
nada. 
Chepstow,  England 
Cherbaniani  Reef,  Lacca- 

dives,  Indian  Ocean. 
Cherbourg,  France 
Chesilton,  England 
Chester  (Crane  Wharf), 

England. 
Cheater  River  (Rockhall 
Creek),  United  States. 
Chesterfield  Islet,  Aus- 
tralia, E.  Coast. 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs.  Neaps. 


h.  m. 
6    0 

9  10 
2  6 
0  40 

0  50 
11     5 

1  0 
4  0 
4  42 
9  10 
9  45 

9  30 

0  35 

12     0 

7  45 

2  10 
7  30 

7  26 

8  8 
7  35 

1  11 

2  23 
6  50 

1     0 

12     0 
11     0 

6  9 
11  30 

10     0 

3  40 

7  80 
10     0 

7  49 
6  13 
0  16 

5  23 

8  30 


ft 
8 

7-9 
3} 
14 

16 

8 

13| 

16 


ft. 


) 

3 

17 

25 


6 
6-7 

6 
12 

Si 
18 

6 

12 

13 
6* 

35 

8 


5* 
16 

38 

7 

17 

10* 

26 

*i 
5 


i 


1 


8 
26 


28$ 

4 

12  j 

7 


Place, 


High 

Water, 

Fall  and 

Change. 


Ri* 


Springs. 


Chetican,  C.  Breton  Id.  - 
Chichester,  England 
Chifu,  Yellow  Sea 
Chimmo  Bay,  China,  E. 

Coast. 
Chimney  16%  Bees  Pass, 

China,  E.  Coast 
Chinchu  Harb.,  China, 

E.  Coast 
Chin-hae,  Tung  R.,  China, 

E.  Coast 
Ching-tau  Bay,  Yellow 

Sea. 
Chino  Bay,  China  Sea   - 
Chipiona,  Spain  - 
Chittagong  (Bar),  Bay  of 

Bengal,  E.  Coast 
Chodo  Id.,  Korea,  W.  C. 
ChoiseulPort,  Madagascar, 

E.  Coast 
Chosan  Harb.  or  Tsau- 

liang-hai,  Japan  Sea. 

Christchurch,  England  - 

Christianstsd,        Santa 

Crux. 
Christmas  Island,  Indian 

Ocean. 
Christmas  Harbour,  Ker- 

guelen  Id. 
Chuen-pee  Point,  Canton 

River. 
Churruca  Port,  Strait  of 

Magellan. 
Chusan        Archipelago, 

(Vernon  Channel,) 

China,  E.  Coast 
Chusan  Tinghae,  China, 

E.  Coast 
Circular  Head,  Tasmania 
Clam  Point,  B.  of  Fundy 
Clara  Sta.,  L,  Ecuador   - 
Clare  I.,  Ireland 
Clarence  Port,  America, 

N.W.  Coast 
Harbour,  Long 

Island,  Bahamas. 

River     Heads, 


{ 


Australia,  E.  Coast 
Clarke  Harbour,  Bay  of 

Fundy. 
Clayoquot  Sound,  Van- 
couver IdL 
Clear,  Cape,  Ireland 
Clearwater  Point,    Gulf 

St  Lawrence. 
Cleveland    Bay,     Aus- 
tralia, E.  Coast 
Clev,  England,  N.E.  Cit 
Clifflen  Bay,  Ireland,  W. 
Coast 


h.  m. 

8  15 

11  30 

10  34 

10  20 

11  30 

12  25 

11  20 

6  0 

7  0 
1  34 

12  45 

6  20 
4     0 

7  45 

9     0 
11  30 

7  30 

10  0 
2  0 
2  0 
1  0 
9  40 

11  0 

11  40 
8  27 
4  0 
4  38 
4  25 

8  30 

9  0 
8  40 

12  0 

4     0 
11  30 

7  SO 
4  30 


ft 

3* 
14 

8 
16 

12 

17 

12, 

12 

6-7 
12, 
15 

12 
5 


} 


2 

7* 
6 

14 

12 

9 

11 
1** 

4 
i 

12 

9 

5 

10-12 

•a 
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High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Neaps. 


ort,  Fernandina, 

L  States. 

ty,  Bay,  Ireland 

ioBay,G.  of  St 

nee. 

ay,  Bolivia 

River,  G.  St 
nee. 

Elarb.  and  Road, 
ostan,  W.  Coast 
n  Island  (Ant- 
Ocean). 

-  Fort,  Africa, 
ist 

-  Australia,  N. 

-  Sound,  Aus- 
W.  Coast 
ieJFirth  of  Forth, 
nd. 

e,  United  States 
Island,     New- 
and. 

•  River,  La  Plata 
s,  R.  La  Plata  - 
Log  Inlet,  United 

e,  Ireland 
Bay,    Australia, 
Coast 

rant,  Colne  River, 
id. 

Ja    Cay,   Pearl 
Caribbean  Sea. 
,  Ceylon 
r    (Schallasaig), 
nd,  W.  Coast 
a  River,  (entr.) 
ca,  N.W.  Coast 
jolet,  Patagonia, 
ast. 

iro  Point,  Aus- 
E.  Coast, 
se  River,  Africa, 
ast 

jau,  France 
Cochin  China  - 
.,  Africa  W.C. 
Bay,  Persian  G. 
tain 

Road,  France  - 
don  Cove,  Bolivia 
Cape,  Australia, 
at 

b.Newfoundland 
seeKudi. 

Port,       New 
L 

Chile  -  - 
L,  England,  E.C 


h.  m. 
7  53 

10  30 
4  30 

9  54 
7  30? 

1  30 
7  50 

4  15 

5  45 
9     0 

2  16 

11  30 
9  15 

4  0 

3  40 
7  32 

6  24 

11  45 

12  0 

2  0 

1     0 

5  18 

0  15 

1  10 
9  30 

10     0 

3  12 

3  0 

4  30 

7  45 
1  18 
3  46 

10  0 

11  0 

7  25 
3  50 

8  80 
3     0 


ft. 
6} 

11 
5 

4 

4? 

2J 
6 

12 

24 

1-1J 

15} 

13 
6 

9 
11 

5* 

36 
14 


ft 


2 
11 

74 
17 

4-7 

15 

13 
4 

6 

9* 
11| 
21 

4 
18 


7J 

5 
14* 


8J 
3 


2? 
2 


13 

4 
7* 
4i 
4 

10 


13} 
11* 

H 


15 


11 


Place. 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Neaps. 


Coquimbo  Bay,  Chile  - 
Cordouan  Lthse.,  France 
Corentyn  River,  Guayana 
Coringa  or  Cocanada  Bay, 

Bay  of  Bengal,  W.  C. 
Coringa  R.  (Bar),   Bay 

of  Bengal,  W.  Coast 
Corisco     Bay     (Elobey 

Isles),  Africa,  W.  Cst. 
Cork    (Penrose    Quay), 

Ireland. 
Corn  Ids.,  B.  of  Honduras 
Corner  Inlet,  S.  Australia 
Cornwall,  Cape,  England 
Corny  Point,  Australia, 

S.  Coast 
Corpach    (Loch    Aber), 

Scotland. 
Corran    (Loch  Linnhe), 

Scotland. 
Corunna,  Spain 
Coudres  Id.  (Prairie  Bay), 

R.  St  Lawrence. 
Courseulles,  France 
Courtmacsherry,  Ireland 
Coverack,  England 
Cow  Head  Harbour,  New- 
foundland. 

Cowes  (West),  England 

Coy  Inlet,  Patagonia,  E.C. 
Coyhuin  River,  Chile  - 
Cozumel,  B.  of  Honduras 
Crane  Island,  River  St 

Lawrence. 
Cranford    Bay,    Mulroy 

Bay,  Ireland. 
Crapaud,  Prince  Edward 

Island. 
Crichton  Harbour,  Korea, 

S.  Coast. 
Crimon  Ids.,  Java  Sea    - 
Crinan,  Scotland 
Croc  Harbour,Newfound- 

land. 
Croisilles  Harbour,  New 

Zealand. 
Cromarty,  Scotland 
Cromer,  England 
Crow  Harb.,  Nova  Scotia 
Crowdy  Head,  Australia, 

E.  Coast. 
Crooked  Id.,  Bahamas  - 
Crookhaven,  Ireland 
Cucao    Bay,  Patagonia, 

W.  Coast 
Cuckolds    Point,    River 

Thames,  England. 
Culdaff  Bay,  Ireland,  W. 

Coast. 


{ 


h.  m. 
9  8 

3  37 
5  10 
9  10 

9  0 

5  0 

4  58 

1  45 
12  14 

4  35 

2  45 

5  59 
5  43 

3  0 

4  25 

9  7 
4  36 

4  35 
10  41 

10  45 

11  45 
9  30 

0  52 
8  30 

5  24 

8  3 

10  0 

9  50 

8  0 
4  49 

6  30 

9  0 

11  56 

7  O 

8  0 

9  15 

7  0 

4  9 

12  0 

1  45 

5  53 


} 


ft. 

5 

13| 

8* 
4-5 

5 

7 

12f 

2 
8 

18? 
4 

Hi 
12 

15 

17 

20 
10} 

M* 

8* 

12* 

40 
21 

H 
17 


8 

1H 
6 

12 

14 
14} 

6* 

5 

2* 
9| 
6 

19? 
8} 


ft. 

ioi 

6 
3 


10 


13? 


8J 

10 
15i 
11; 

6i 

H 


13 


6 

H 

5 
5 

8 

11 
11 

4* 
3 

8 

15? 
6 


High 

Kile. 

High 

Rise. 

Place. 

Water, 

Place. 

Water, 
Full  and 

Change. 

Springs 

Heaps. 

Change. 

Spring*.|  X, 

Culcbra  or  Passage  Id., 

9     0 

ft. 

ft. 

Delagoa  Bay  (Port  Mel- 
ville), Africa,  a  Coast 

h.  to. 

4  30 

a 

15 

i 

Culiatan  River,  Mexico, 
TV.  Coast. 

11  30 

6? 

Delagoa     Bay      (Portu- 
guese Factory  ),  Africa, 
S.  Coast 

5  90 

IS 

Cullen     Harbour,     Fife 

Bound,  IJ.  Columbia. 
f'ut[K'iipi.T  Id.,  Galapagos 
C  uu  ihi.'  rl:iiiUJJn.*£ti,  (Sack  - 

12     0 

? 
11   55 

IC 

? 
451 

Hi 

38 

4  40 
8     0 

12 
4. 

Africa,  S.  Coast 
Delaware  (Breakwater), 

ville)  Bay  of  Fundy. 
Cuiusinfrmun     Harbour, 

Canton  Hiver,  China. 
Cupelii  Point,  Cuina,E.C. 
Cupica  Bay,  New  Granada 
CurkiiM.'.  Si-j-cb tiles,  In- 

15    G 

8     0 
3  30 
5   10 

61 

13 
7 

DeMzijL  Germany 
Delgado  C,  Africa,  E.  C. 
Doauan  li .  Guayana  ■ 

Den  ham   Sound,   Sharks 
Bay,  Australia,  K.W. 
Coast. 

Denial    Bay,    Australia, 
S.  Coast. 

11  30 
4     0 

12  5 

N 

16 
9 

11 

dian  Ocean. 
Curtis  Port,  Australia,  E. 

9  40 

10-12 

11   IS 

6 

Cutty  hunk,  United  States 

7  40 

*i 

3] 

Denisoo.  Port,  Australia, 
E.  Coast. 

9  30 

6 

Cutwell  Harbour,  New- 

7     0? 

2-*} 

foundland. 

Deoghur   Harbour   (en- 

11    0 

: 

Cnxhaven,  Germany 

I      S 

10 

trance).      Hindoostan, 

Cnylcr  Harb.,  California 

Cj press  Harbour,  Sharp 

l'afsupf,  11.  Columbia. 

Daggs  Sound,  New  Zea- 

Haliouel.  France 

9  25 

12     0 

11   30 

16 

11J 
6 

Depuch   Isle,   Australia, 

IV.  Coast 
Dcsirt   Port,  Patagonia, 

E.  Coast. 

10  40 
12   10 

14 

18, 

G     5 

32 

234 

Devarenne   Strait,   New 

3J 
IS* 

Dalawnn  Bay,  China  Sea, 
B.  Coast. 

11      0 

5 

Caledonia. 
Devonport       Dockyard, 

5  43 

u 

Dale a!i ue,  Patagonia,  W. 

0  2G 

England. 
Dhardur  R.  {entrance). 

Dalbousie  Harb.,  G.  St 

3   10 

0 

Hindoostan,  IV.  Coast 
Pheli  River,  Wnmatro     - 

3      0 
10  30 

8 
8 

Dalkey  Island,  Ireland  - 

10  45 

13 

11 

Diamond  Island,  Bay  of 

Dalrjmple  B.,  Madagascar 
W,  Coast 

5     0 

15 

Point  Malacca 

IS     0 

»* 

Prt.,  Tasmania 

IS     5 

10 

7, 

Strait. 

IiauipiiT  Strait,  Moluccas 

11 

Diego,   San,  Bay,   Call- 

9  38 

5 

M 

Danes  Island,  Spitaber- 

0  34 

sj 

Diego,  San,  Cape,  Tierra 

4  30 

Danger  Point,  Australia, 

9  30 

4} 

del  Fuego. 

E.  Coast 

■    Garcia    Island, 

Dnrnley  Id.,  Torres  Strait 
Darra  Salaam,  Africa,  S. 

9  30 

12 

Indian  Ocean. 

4     0 

Eamirea  Ids.,  Tierra 

del  Fuego. 

Dartmouth,  England 

e  ig 

ui 

10} 

Dielette,  France    - 

6  40 

87 

a 

Darwin  H.,ChoLsenlSd., 

6  30 

5* 

Dii'PI*?,  France    - 

87 

3 

Falkland  Islands. 

lib/by  Gut,  B.  oFFuody 

11     0 

Darwin  Port,  Australia, 

5  25 

16-24 

2-12 

Dilhiur  Dielli,  Timor    - 

1     0 

N.  Coast. 

Dilli.ui  Hay,  Erromnngo 

5  30 

Dauphin  Fort, Madagascar 

7 

Id.,  New  Hebrides. 

IV  Iioorapot  North  Sea 

IS  30 

IS 

8 

Dingle,  Ireland 

3  91 

M1 

j 

Di'Sl,  England 

11   15 

16 

18* 

Direction  Hill,  Magellan 

8  53 

SI 

Dealy  Id.,  Melville  Id.  - 

StraiL 

Deep      Harbour,      Fife 

IS     0 

16 

ni 

Discovery  Port,  America, 

S  30 

Sound,  B.  Columbia. 

N.W.  Coast. 

Point,  Durian  Strait 

5     0 

Dislocation  Harb.,  Tierra 

1  40 

Deer   Harb.,   Ncwfound- 

7  49 

31 

3 

del  Fuego. 

Din  Harb.,  Hindoostan, 

11     0 

Deer  Sound,  Orkneys    - 

10  30 

10 

H 

W.  Coast 
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Place. 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Neaps. 


ance 

Bay  of  Bengal 
ghthouse,  U.  S. 
ire  Bay,  Ceylon 

Bight  of  Benin 
,  San,  Port,  Pa- 
i,  W.  Coast. 
Bon,  Labrador  - 
lee,  Ireland 
Harb.,  Ireland  - 
rve,  Tierra  del 

Road,  Scotland 

Comoro  Ids. 

Isle  of  Man 

load,  Bahamas  - 

nglaiid 

1  Reach,  Orwell, 

d. 

ay,  California  - 

Barb.,  St  Juan 

a  Strait 

i  (Bar),  Ireland 

le  of  Mull 

liver,    Hindoo- 

r.  Coast 

Jar),  Ireland    - 

m,  Scotland     - 

Scotland 

o,  Ireland 

lay,  N.W.  Coast 

rrica. 

tj  Ness,  Scot- 

Ireland 
Scotland 
a,  England 
-  Magellan  St 
Australia,  E.C. 
te,  France 
o,  Kemnare  IL, 

■ 

a  Harb.,  Ireland 

Ireland 

Port,  Africa, 
ft 

y,  New  Zealand 
ar),  White  Sea 
Africa,  S.  Cst 
ound,  Scotland 
,  Sooth  Pacific 
t,  New  Zealand 
;  Prince  Edward 

ator        River, 
ia,N.  Coast 
on,  Africa,  8.  C. 
arbour,  Labra- 

France 


h.  m. 
9  39 


7 

1 

4 

12 

6 

11 

5 

3 


33 

50 

17 

0 

40 

13 

18 

0 


11  47 
4     0 

11  12 
8  30 

11  12. 

12  27 


11 
2 

11 

5 

10 


41 
0 

0 

0 

10 


11  12 
0  20 

2  8 

3  51 

12  0 

10  14 

10  56 

2  32 

10  45 

8  30 

9  28 
12     8 

3  45 

3  57 
5  27 

4  45 

11  15 

2  50 

5  10 

2  0 
8  55 
8  30 

8  15 

3  43 


6  82 


ft. 
21 

5 

7J 

H 
5 

7 


:ij 


11 
11-12 
20* 
4 

18| 
12 

4i 
12 

11} 
12 

8 

12-14 
9 

14* 
10* 
21 

*i 


10 

H 

5 
10-12 

7 
3* 

15 

5 
5 

31 


ft. 
16 


4 

9 


16 
15 


3i 


9 
10 


9-11 

11 
7* 


19 


13* 

8 

n 

9} 


8 


2 


22} 


Place. 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Neaps. 


Eddystone  Ft,  Australia, 

E.  Coast. 
Eden  Harbour,  Patagonia, 

W.  Coast 
Edgar  Port  Falkland  Is. 
Edgartown,  United  States 
Edina,  Africa,  W.  Coast 
Edmonstone,  Id.,  Sherbro 

River,  Africa. 
Egg  Id.  Lt,  United  States 
■  (i.  St  Lawrence 
Egmont     Bay,     Prince 

Edward  Island. 

Port,  Falkland 

Islands. 

Eides  Fiord,  Feroe  Ids. 
Eigg  Id.,  Scotland 
Elbe,  Entrance,  Germany 

Outer  light  vessel, 

No.  1. 

Elena   Sta.,  Port,  Pata- 
gonia, E.  Coast 

Bay,  Ecuador    - 

Elizabeth    Bay,    Africa, 
S.W.  Coast 

Ellen  Port,Islay 

Ellenwoods    Anchorage, 
Bay  of  Fundy. 

Elliot  Port,  Australia,  S.C. 

Emden,  Germany 

Ems  River,  (outer  buoy), 
Germany. 

Encounter  Rock,  Yellow 
Sea. 

Endeavour  R.,  Australia, 
N.  Coast. 

Strait,    Aus- 
tralia N.  Coast. 

Endermo  Harbour,  Japan 

English  Bank,  San  Carlos, 
Patagonia,  W.  Coast 

English  Harbour,  Antigua 

English  R.,  Delagoa  Bay, 
Africa,  S.  Coast 

Enora  Bay,  Japan 

Eran    Bay,     (Palawan) 
China  Sea,  E.  Coast. 

Erebus  Bay,  Barrow  Strt 

Ernie    River,    Bigbury 
Bay,  England. 

Erqui,  France 

Erronau  or  Futuna,  S. 
Pacific 

Escumenac,  Ft,  Gulf  St 
Lawrence. 

Esperanza    Inlet,    Van- 
couver Id. 

Espirito  Bay,  Brazil 

Espiritu   Santo,  C,  Ma- 
gellan Strait 


h.  m. 
9  39 

0  15 

7  15 

12  16 

5  50 


9  4 
2  0 
8  0 

7  30 

11  0 
6  15 

12  0 
12  15 

4  0 

1  18 


5  0 
9  54 


12  34 
10  0 

10  44 

8  0 

I  0 

5  30 
0  4 


7  30 


10  10 

12  6 
5  40 

5  59 

7  24 

4  10 
12  0 

8  0 
8  30 


ft 

7 


6 

4 


7 
11 

4 

11 

H 

14 
11 

17 

8 
5-6 

5 
13 

5-6 

9 

8-10 

11 

5-10 


6 


2 
5 

4 
6* 

8 
16j 

33£ 
4 


12 

4 
36-42 


2 

8 

5f 

6 

2 


10 


4 
10J 


8 


11J 
24J 

2* 


N 
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High 

Rise. 

High 

Ri 

Place. 

Water, 

Full  and 

Place. 

Water, 
Full  and  ~ 

Change,  l 

Springs.  Neaps. 

Change.  Springs. 

h.  m. 

ft 

ft. 

h.  m.        ft. 

Esquimau,  St  Juan  de 
Fuca  Strait* 

irr. 

7-10 

6-8 

Ferribly  Sluice,    River 

6  41 

20£ 

Humber. 

Essington  Port  Australia, 

8  24 

13 

Ferro,  Canary  Ida. 

12  30? 

9? 

N.  Coast 

Ferrol,  Spain 

8    0 

15 

Estevan,  San,  Port,  Pata- 

0 16 

* 

I 

Ferry  Side,  South  Wales 

5  49 

23 

gonia,  W.  Coast 

« 

■ 

Filey  Bay,  England 

4  20 

16 

Etches   Port,    America, 

1  16 

»* 

1 

i 
1 

Finisterre,  Cape,  Spain  - 

8     0 

N.W.  Coast 

1 

Fish  Hd.,  G.  Manan,  Bay 

11   16 

22| 

Evangelists,     Patagonia, 

1     0 

6 

of  Fund  j 

W.  Coast 

Fishguard,  Wales 

6  56 

"* 

Exmouth,  England 

•  SI 

18* 

** 

Fits-Roy  Id.,  Australia, 

9  16 

7-12 

Expedition  Bay,  Korea  * 

2  30 

2* 

E.  Coast 

Ryiimi^  Bahamas           • 

7  20 

4 

Fitaroy  Fort,  Falkland  L 

4  46 

6 

Eyemouth,  Scotland 

2  15 

15? 

11? 

FlamandBay.StDomingo 

far. 

2-3? 

Eyre  Port,  Australia  S. 

10  30 

6 

Flamborough  H<L,England 

4  30 

16 

Coast. 

Flamenco  Port,  Chile     - 

9  10 

5 

Pair  Isle,  Shetland* 

11     0 

5 

8 

Flatholm    Ids.,    Bristol 

6  54 

37? 

Fairy  Port,  Australia,  S. 

0  81 

3 

• 

Channel 

Coast 

Fleetwood  Port,  England 

11   12 

26} 

Falkland  Sound  (N.  en- 
trance), Falkland  Ids. 

6  45 

Wttyi  TJcTit 

11   11 

97 

Flesh  Bay,  or  Bay  St 
Bras,  Africa,  S.  Coast 

3  30? 

Mi 

6? 

(S.  entrance) 

7     0 

Fall  Harbour,  Labrador  - 

6  40 

3* 

Fleur  de  lis  Harb.,  New- 

7 15 

2-4 

Falmouth,  England 

4  57 

16 

12 

foundland. 

False  Point,  Bay  of  Bengal, 

8     0 

8 

FlindersGroup,  Australia, 

9  15 

8-12 

W.  Coast 

. 

E.  Coast 

Famine   Port,   Magellan 

12     0 

6 

Florida     Cape,    United 

8  36 

1J 

Strait 

States. 

Fane  Id.,  Plumper  Sound, 

irr. 

12 

Flushing,  Belgium    -    - 

1  20 

15 

Oregon. 

Fog  Ids.,  Hang-chu  B., 

11  45 

17 

Fannings  Id.,  S.  Pacific  - 

4 

China,  E,  Coast. 

Fanny  Hole,  Mulroy  Bay, 
Ireland. 

6  17 

9} 

8 

Fogo  Id.,  Newfoundland 

7  20 

4 

Folkestone,  England 

11     7 

20 

Fansiak  Channel,  Canton 

1     0 

n 

5 

Folly  Point,  Petitcoudiac 

11  49 

45 

R.,  China,  E.  Coast 

River,  B.  of  Fundy. 

Farallon,  South,  California 

10  37 

4* 

3* 

Fongwhang  Group  (Bui* 

8  30 

17 

Fareham  (close    to   the 

11  48 

n* 

8i 

lock  Harb.)  China  W.C. 

Upper  Quay),  England. 

Forcados  River,  Bight  of 

4  22 

6 

■              Bridge,  Eng- 

11 61 

n 

*s 

Benin. 

land. 

Fore  carreah  R,  Africa, 

7  40       11 

Farewell,    Cape,     New 

9  20 

14 

10 

W.C. 

1 

Zealand. 

Formby  Point,  England  - 

10  35 

28 

Fatsizio,  Japan 

8    0 

5 

Formosa  Mt,  Malacca  St 

8     0 

11 

Fayal,  Azores,  Atlantic 
Ocean. 

11  45 

4 

FortDauphin,StDomingo 

7     0 

»» 

Fortune  Bay,  Patagonia, 

0  50 

7 

Fear,       Cape,      Biver, 

7  19 

H 

4| 

W.  Coast 

United  States. 

Forward  Harb.,  British 

3     0 

16 

Fecamp,  France 

10  44 

231 

18 

Columbia. 

Fenerine,  Madagascar    - 

si 

Foulness,  Crouch  River, 

12     5 

u» 

Fenit,  Tralee  Bay,  Ireland 

4     3 

12$ 

3 

England. 

Feoliu  Ferry,  Jura 

4  41 

6* 

Fowey,  England     - 

5  14 

15 

Fernandina,  Clinch  Fort, 

7  63 

6} 

«i 

Fowlers  B.,Australia,S.C. 

10  30 

• 

United  States. 

Fox  Bay,  Falkland  Ida.  - 
Foyle  Lough  (Warren- 

7     0 

6 

FernandoNoronha  Island, 

4     0 

6 

6  20 

4 

S.  Atlantic. 

point),  Ireland. 

t>~    -n:«it*   ~t 

4     0 

7 

Foynes  Island,  Ireland  - 
France,  Port  de,  or  Nou- 

5 35 

161 

Biafra. 

^m            V 

• 

w     ^s*w 

8  25 

4 

Ferole  Cove,  New,  New- 

10 60 

6? 

mea  Bay,  N.  Caledonia. 

foundland. 

Francis,  St,  Bay,  Tierra 

4    0 

_ Harb.,  Old,      „ 

9  28 

<*-«* 

del  Fuego. 

*  May  to  October  from  Midnight  to  3  am.    November  to  April  from  Noon  to  3  pa. 
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High 

High 

Rise. 

Place. 

Water, 
Full  and 

Place. 

Water, 
Full  and 

^k  ^Mrvt 

■ 

Change. 

Springs.  Neaps. 

Change. 

Springs.  Neaps. 

h.  m. 

ft 

ft. 

h.  m. 

ft 

ft 

Cape,  St,  Africa, 

3  34 

5 

George  Port,  B.  of  Fundy 

11  17 

32 

28 

art. 

— —    St,  Basin,  Aus- 

12 20 

24-87 

so,    Sam   (North 

12    6 

4* 

34 

tralia,  N.  W.  Coast 

i),  California. 
laver  (entrance), 

Shoals,      United 

10  30 

7 

6  30 

7-10 

States. 

in  Columbia. 

1 

St,  Harb.,  New- 

10   3 

6} 

*4 

urgfa,  Scotland   - 

0  40 

11 

»4 

foundland.. 

m 

te  ii,  River  St 

8    0 

14 

9 

Georges  Bay,  Tasmania 

9  42 

8 

2 

enoe. 

Georges,  St,  Sound,  G. 
of  Mexico,  middle  en- 

1 31 

1* 

H 

jk     Reef,    Aus- 

8    0 

6 

,  E.  Coast 

trance. 

skshaab,    Green- 

6    3 

12« 

9J 

west  entrance 

irr. 

24-4 

i 

(Georgetown,  UnitedStates 

8  40 

3 

34 

sn  Siel,  Germany 

11  16 

4 

South  Island, 

7  56. 

34; 

*  Estuary 

4  16 

H 

United  States. 

-  Reach,  Sharks 

8    0 

6 

Geriah   or   Viziadroog, 

11     0 

9 

7  : 

Australia  N.W. 

Hindoostan,  W.  Coast 

• 

Germain  St.,  France 

6  20 

34 

25 

enstadtDenmark 

2  37 

2 

Ghubbet    Ne,     Sokotra, 

7     0 

7 

rto,  Brazil 

2  40 

«4 

Indian  Ocean. 

fiord,  Faroe  Ida. 

11  15 

6* 

44 

Ghubbet,  Gollonsir,  Soko- 

7 20 

8 

Bay,  Madeira  - 

12  48 

7 

tra,  Indian  Ocean. 

.,  Newfoundland 

7     0? 

2-3? 

Hashish,  Arabia, 

10     0 

10 

tre,  Patagonia,  W. 

1  15 

S.E.  Coast 

» 

Gibraltar    (old    Mole), 

2  20 

34 

irbour.Tferradel 

2  30 

4 

Spain. 

>. 

Gigha  Sound,  Scotland  - 

2  22 

4 

24 

.TierradelFnetto 

2  30 

4 

Gijon  Bay,  Spain,  N.  Cst 

3     0 

14 

11 

ad  Hecla  Strait, 

7     0 

8 

Gilraorris  Id.,  Africa,  W. 

6     0 

11 

a  Regions. 

R,  Africa,  W.C. 

5  80 

7 

5 

Coast. 
Gizri  River,  Hindoostan, 

9  45 

10 

Port,  Magellan 

0  34 

8 

W.  Coast 

m 

Glasgow,  Scotland    -    - 

1  25 

9 

n 

ointe  de,  Ceylon, 

2     0 

2 

Port,  Scotland    - 

0  18 

9 

Eft 

Glenan  lies,  France 

3  12 

13 

10 

i  Port,  Patagonia, 

8  50 

46 

Glennie  Isles,  Australia, 

11  44 

9 

•at 

&C. 

i  R.,  Africa,  W. 

6  45 

4 

Gloucester  England 

9  45? 

4-7 

. 

Cape,  Tierra 

1  30 

5 

y  (Mull  of) 
Bay,  Hainan  Id., 

11   15 

15? 

12? 

del  Fuego. 

4-5 

Harbour,  Uni- 

11    4 

10} 

8} 

i8ea. 

ted  States. 

m,  G.  of  Mexico 

1J 

3 

Gluckstadt  Germany    - 

8     9 

114 

.Ireland 

4  35 

14* 

ii 

Goa  Bay,  Hindoostan,  W. 

10  30 

7 

54 

R,  Africa,  W.C. 

8  10 

6-9 

Coast 

r  Ids.,  Australia, 

2     0 

5 

Goapnath  Point,  Hindoo- 

2 25 

18 

134 

sat 

stan,  W.C. 

own,     Scotland, 

17 

12 

Godbout  River,  Gulf  St 

1  52 

11 

6 

oast 

Lawrence. 

i  Head 

11  49 

10 

Goeree  Island  (West  Gat) 

1  45 

7 

Basin,  Golf  St 

2  40 

5 

3 

North  Sea. 

enceT 

Gogah,  Hindoostan,  W. 

3  50 

27-30 

21 

ad,  United  States 

7  37 

7 

Coast 

"ohou  Id.,  Gilolo 

5 

Gold    Stream    Harbour, 

1     0 

15 

12 

ge,  Moluccas. 

N.W.  Cst  of  America. 

;  Harbour,  Aus- 

2  30 

3, 

24 

Golovnin  Bay,  America, 

6  23 

3f 

S.  Coast 

N.  W.  Coast 

Cape,  Nora  Scotia 

9  15 

4 

2 

Gomera,  Canary  Ids. 

12  45? 

9? 

d"Elmina,    St, 

4  30 

6 

Gometra,   Loch    Tuadh, 

5  29 

11} 

8 

i,  W.  Coast. 

I.  of  Mull. 

N   2 


196 


Place. 


GonaivesBay,StDomingo 
}  Good  Bay,  Newfoundland 

GoodsBay,Patagonia,  W. 
Coast 

Good  News,  B.  America, 
N.  W.  Coast 

Good  Success  Bay,  Tierra 
del  Fuego. 

Goold  Island,  Australia, 
£.  Coast. 

Goole,  River  number, 
England. 

Gooria  Creek  (entrance), 
Hindoostan,  W.  Coast. 

Goose  Cove,  Newfound- 
land. 

Gorda  Sound,  Virgin  Ids. 

Gore  Port,  New  Zealand 

Goree,  Africa,  W.  Coast 

Goree  Road,  Tierra  del 
Fuego. 

Goulburn  Ids.,  Australia, 
N.  Coast 

Goury,  France 

Gowlland  Harbour,  Dis- 
covery Passage,  Van- 
couver Id. 

Gracia  Point,  Strait  of 
Magellan. 

Gracias,  Cape,  Harbour, 
Bay  of  Honduras. 

Grand  Cestos,  Africa, 
W.  Coast 

Harb.,  Gd.  Manan, 

Bay  of  Fundy. 

Grand  Lahou,  Africa, 
W.  Coast. 

Grand  Passage,  B.  of 
Fundy. 

Grand  Port,  Mauritius  - 

.    Rustico,    Prince 

Edward  Island. 

Grande-digue,Madame  I., 

Cape  Breton  Id- 
Grande  Point,  Chile 

Granton  Pier,  Scotland  - 

Granville,  France 

Gravelines,  France 

Graves  Port,  Howe  Sound, 
Gulf     of     Georgia,* 
British  Columbia. 

Gravesend,  England 

Great  Barrier,  Id.  (Nagle 
Cove),  New  Zealand! 

Great  Barrier  Reef,  Aus- 
tralia, E.  Coast 

Great  Fish  Bay,  Africa, 
W.  Coast 

Great  St  Lawrence 
Harb.,  Newfoundland. 

Greatman  Bay,  Ireland 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Neaps. 


h.  m. 

8  0 
10  40 

0  30 

ft. 
1 

7* 

7" 

6  15 

13* 

4  3 

6-8 

6  45 

6 

7  26 

13 

11  0 

H 

7  0? 

2-3? 

8  30 

9  0 
7  45 
4  0 

H 

8 

8 

6  0 

7  6 
5  30 

22 
11 

10  17 

8 

10  30 

2 

5  20 

4 

11  7 

21 

4  20 

4 

10  43 

20} 

I  0 
6  40 

H 

4 

7  55 

** 

9  45 

2  20 

6  13 

12  0 

noon 

5 
16 
37 
19 
12 

1  10 
6  25 

17* 
10 

8  48 

7 

2  30 

'5-6? 

8  30 

4  39 

15* 

t. 

5* 


17* 


4 
11* 


Place. 


17* 

17     , 

2 

4J   ' 


14 
27J 
15 


14 

7 


High  Ri 

Water,    

Full  and 
Change.  jSprings. 


Green  Island,  River,  St. 

Lawrence. 
Greencastle  Point,  Ire- 
land. 
Greenock,  Scotland 
Greenwich,  England 
Greens  Harbour,    New- 
foundland. 
Gregory  Bay,  Magellan 
Strait 

Port,  Australia, 

W.  Coast. 
Grenada     (St    George 

Harb.),  Caribbee  Ids. 
Grenadines,  Caribbee  Ids 
Grey  Port,  Swan  River, 

Australia,  W.  Coast. 
Grey  River,  New  Zealand 
Greytown,  Mosquito  Cst 
Gribanika  Pt  White  Sea 
Griffin  Bay,  Haro  Archi- 
pelago. 
Griffith  I.,  Barrow  Strait 
Griguet  Bays,  Newfound- 
land. 
Grimsby,  England 
Grindstone  Island,  Bay  of 

Fundy. 
Grisncz  Cape,  France    - 
Grondine,R.  StLawrence 
Gruinard    Island,    W.C. 

of  Scotland. 
Guayaguayare  Bay,  Tri- 
nidad. 
Guambacho  Bay,  Peru  - 
Guardafui  Cape,  Africa, 

E.  Coast 
Guarmey  Bay,  Peru 
Guatulco,  Mexico,  W.  C. 
Guayaquil,  Ecuador 
Guaymas,  Mexico,  W.  C. 
Guernsey,     (St      Peter 
Port,)  English  Channel 
Guia  Narrows,  Patagonia, 

W.  Coast 
Guinchos  Kay,  Bahamas 
Gun  Cay,  Bahamas 
Gundavi  R.  (entrance), 
Hindoostan,  W.  Coast 
Gunfleet  Sand,  England  - 
Gutzlaff  Id.,  China,  E.  C. 
Guysborough,         Nova 

Scotia. 
Gweedore  (Bunbeg),  Ire- 
land. 
Haarlem,  Netherlands    - 
Habitable  IcL,  Lapland  - 
Habitants  Harb.,  C.  Bre- 
ton, Id. 
Hachken  R.,  Japan 
Ilaimun  Bay,  China  Sea 


1  h. 

m. 

2 

45 

11 

2 

12 

8 

1 

43 

6 

44 

\ 

9  30 

11  30 

2  40 


ft 
16 

14 

9i 
19 

»* 
21 

3  I 

I 


3  0 
9  0 

10  15 
9  0 
4  50 
ht. 

i 
1*1 

I  12 

12  15 
7  0? 


2-3? 


5  36  J  19* 
11  47  :  41 


11  27 
9  0 
6  37 

4  25 

6  30 
6  15 

6  10 

1  30 

7  O 

8  O 

6  37 

11  10 

7  40 

8  30 

2  0 

11  40 
11  30 

8  20 

5  32 

9  0 

7  2 

8  20 

6  4 

9  0 


*  From  observations  made  in  the  month  of  October. 


21* 

9 

14* 


2 
6 

2 

5 
11 

4 
26 

8 

3 

3 

19 

12 
15 

*i 
U 


9 

H 

6-7 


High 

Rite. 

High 

Bin 

Place. 

Water, 

Full  and 

Place. 

Water. 
Foil  and 

Change. 

Springs. 

Neaps. 

Change. 

Springs. 

Neaps. 

ft.  m. 

ft, 

ft. 

h.  m. 

ft 

ft. 

ipe,  St  Domingo 

e   o 

a 

Hivre,  France         -     - 

9  51 

39 

18 

-tan,     (Thornton 

19 

a 

Ilawke  B.,  New  Zealand 

7  50 

3 

o),  Yellow  Sea. 

Hearts    Content,     New- 

7 30 

21 

L  River,  Hindoo- 

9  40 

s 

foundland. 

W.  Coast. 

IK'aus  Lights,  France    - 

5  45 

31 

23J 

1     Head,      Nora 

1    30 

Heawandou  Pholo  Atoll, 

6 

la. 

Maldives. 

di    Elarb.,  Yeio 

3     0 

a 

Ileda  Bay,  Japan 

5* 

Helena  St.,  Bay,  Africa, 

9  30 

i  Nov*  Scotia      - 

7  49 

6 

5 

W.  Coast 

grand  Gray  Harb., 

0  15 

6 

Id.,  S,  Atlantic 

3  11 

8 

:onia,  W.  Coast. 

StSorowLU.  S. 

7     8 

H 

6 

■w,  Germany 

S  39 

74 

Helford,  England 

4  43 

15, 

'I* 

•n  Port  (Korea), 

8  SO 

1 1  r  1  jTi-.hni-ljG  crman,  Ocean 

11   33 

H 

•■Sea. 

Helier,  St.Jersey,  English 

6  36 

u] 

33 

lin  Pool,  Sharks 

5     0 

8* 

Channel. 

Australia,  N.W. 

Hell   Gate   Approaches, 
United  States. 

rfeat,  Norway     - 

Long    Id.. 

9  59 

6 

si 

ad   Knot],   Eng- 

7  40 

(Blarkwella  Dock). 

E.  Coast. 

N.  of  Astoria 

9.4S 

al 

51 

i,  China,  W.  Coast 

33-38 

10  36 

Hi 

Pot   Cove, 

10  4B 

H 

H 

iu   Bay  (Seshan 

11  45 

14 

(S.E.  part). 

China,  E.  Coast. 

Wards  Id., 

10     9 

H 

5 

(Fog  Ids.)  - 

11  45 

17 

(Paupers  Dock). 

B.    (Cnapoo 

> 

19     0 

95 

He  1  !e  voeisl  o  is,  N  e  the  rlands 
Hciilopen   Cape,   United 

a  30 

S     0 

8 

6 

off  Can  -pu  - 

39 

States. 

•  Bay,  Australia, 

11  30 

94-3B 

Henry  Cape,  United  States 

7  40 

Coast. 

Henry   Port,   Patagonia, 

13     0 

5 

Sound,  Bahamas 

8   15 

a 

W.  Coast 

(mouth),    Gulf 

a   o 

Heppens,  Germany 

19  30 

1»* 

tcb,    1  111  I'll"  "1111. 

Hernando  Id.,  Strait  o( 

6     0 

13-14 

Harbour,    New- 

7  13 

4 

Georgia,  B.  Columbia. 

land. 

Hcrmite  Isle,  Australia, 

10     0 

*  of  Mercy,  Ma- 

1  S3 

4 

W.  Coast 

Strait, 

Heron    Islet,    Capricorn 

9     0 

10 

■    Grace,    New- 

7  as 

*i 

3 

Group,  Australia,  E.  C. 

land. 

Herradora  Port,  Chile   - 

9  a 

s 

-  Id.,  Nova  Scotia 

7  40 

H 

41 

Nicoya  Gulf  - 

3     9 

10 

"ort,New  Zealand 

9  55 

a 

B 

Hesquiat  Harbour,  Van- 

ia   o 

18 

krait   (Channels 

10-19 

couver  Id. 

ig    to,    ftom   St 

Hueva  Port,  Spain 

1   54 

de  Fuca  Strait). 

Hewett  Bay,  Tierra  del 

0  30 

H 

ton  Port,  England 

11    IS 

93 

IB 

Ml,  England 

3  as 

15 

HI 

Hey  bridge.    Black  water. 

13  30 

IS 

8 

Pit.  (Call  Creek), 

a  so 

10 

River,  England. 

inter  Id. 

Heynish,  Tiree  Id.,  Scot- 

5  SO 

19 

l,  England 

13     6 

111 

,;; 

i,  England 

-  Harbour,  Bay  of 

10  53 
10  40 

94 
13* 

Hicks  Bay,  New  Zealand 
Hie-ehechiu  Bay,  China, 

9     0 

7     0 

7 

J,  E.  Coast 

E.  Coast 

Bay,  Moluccas  - 

6     0 

3-4 

Hi-ide,  Japan 

1  -4 

H 

i    Inlet,     DDiled 

7     4 

H 

i 

Hjerting,  Jutland 

3  45 

5 

Uigbeea,      Cape      May, 

United  States. 

8  33 

«* 

H 

I*,  Bay  of  Fundy 

11  91 

33 

Uj 

Cab* 

8  14 

3 

Uighfifld,  Americu.N.W. 
Coast 

16 

kh   Harb.,    Sand- 

d.,  New  Hebrides. 

Hillsborongh  11.  ,Char  k>  t  te- 

10  45 

»* 

8 

■dweat,  Wales   - 

6  43 

H 

9* 

town.PnnceEdwardld. 

High 

Rise. 

High 

I 

Place. 

Water, 
Full  and 

Place. 

Water, 
Full  and 

Change. 

Spring. 

Xcaps. 

Change. 

Spin, 

Hillsborough  (Head of  R.) 

h.  m. 
II     0 

ft. 

10' 

", 

Huaib  Islands,  Patagonia, 

13    0 

ft. 

7 

Island  (New 

Port),  1!' mi i.  Islands. 

11  82 

.-.} 

Hnapilinao    Hd.,    Pata- 
gonia, W.  Coast 

Huasco  Port,  Chile 

Hui-liug-aan, China,  S.C. 

Huildad  Inlet,  Patagonia, 
W.  Coast 

Ilu-i-tau  Buy,  China,  E. 
Coast. 

Hull,  England 

1   95 

15* 

TlilltY.iik  Firth,  Shetland 
JlihooIIfad,UnitedSUite8 
Hiogo  and  Kobe  B.,  Japan 
Hirtshals.  Jutland 

9  45 
7  19 
7  15 

4  28 

■  \ 

"I 

8  30 
8   15 
0  48 

6 

IC-sn 

Hoaksiel,  Germany 
Uobarton,  Tasmania 

13     0 
S  IS 

11 

34 

13   19 

16 

Boe  c- tow  Bay,  China,  E. 

Coast. 
Iliijtr,  JDenmark 

a  is 

IS 

6  aa 

30} 

S  19 

'■: 

Bridge,  Crouch  It, 

England. 
Hulu  Shan  B.,  Yellow  Sea 

13  35 

If 

Hokianga  it.  (entrance), 

Sew  Zealand. 
Hekianga   B.   (Kokohu) 

New  Zealand. 

9  49 

10 

9  30 

8 

10  19 

10 

r 

Humboldt  Bay,  California 
Hungry  Point,  Australia, 

1!     2 
4   18 

7 

Hokiiika  (Bar)  New  Zea- 
Hollesley,  England 

9  39 

BJ-9 

S.  Ccastf 
Hunter  Id.,  Bass  Strait  - 

10  30 

8 

11   30 

8? 

6? 

Hunter  Part,  Australia,  E. 

Coast 

9  45 

8-7 

Holmes  Hole,  tl.  States  - 

11   43 

ii 

1. 

rio    o 

1.19     0 

3  36 
13  33 

4  14 
1      0 

f 
7 

Holateinborg,   Greenland 

6  3D 

10 

Hurst  (Camber),  England 

Ho!;  Island,  England 
Holyhead,  Wales 
Hon-eohe     Bay,    China 

Sea,  W.  Coast 
Hondeklip  Bay,    Africa. 

2  30 

10  11 

11  30 

3  30 

16 
S 

si 

Husum,  Denmark 
Hyannis,  United  States  - 
Icaeos  Point,  Trinidad  - 
Ichabo   Id.,  Africa,    W. 
Coast 

S.W.  Coast, 
nonfleur,  France 
Honghai  B.,    China,   E. 

9  99 
10     0 

331 
Si 

IS 

lengen,  New  Caledonia  - 
Ilrracombe,  England 
Iki,  Japan 

6   15 
5  43 

41 
37* 

8 

Coaat. 

Ilha  Grande,  Brazil 

19  30 

S 

Honoruru,  Sandwich  Ids. 
Hongkong,  China,  E.  C. 

10  15 

4| 

Ilhco,  Fort  d',  Africa,  W. 

3     0 

8-10 

Hou-ly  It!,  (\Y.  entrance), 
Bay  of  Bengal,  W.C. 

Kedgeree  to  Dia- 
mond Harbour. 

10     0 

10] 
13-15 

Iloilo  Poll,  Filipinas 
lingua,  Bahamas 
Indefatigable  Id.,    Gala- 

13     0 
8     0 

1   96 

5* 

H 
l 

Hooper  Id.,  Korea,  S.C. 
Hope  Harb.,Fa!klond  Ids. 
Sound  (llin-ii-tau 

9   10 
8   10 
10  24 

11| 
7 

81 

Indepcndeuciu  Bay,  Peru 
Indian  Cay,  Florida 
Tickle,  Labrador  - 

4  10 
8  23 

«* 

Group),  Yellow  Sea. 
Weg   Light,    Ger- 

13  39 

lOi 

Indus  (Gizree   Bonder), 
Hindoostan,  W.  Coast 

9  90 

7 

Hopedale,  Labrador 
Horn    Cape,  Tierra    del 

Horn  or  Blaavand  Point, 

Jutland. 
Horn  Beefs,  North  Sea  - 

5  38 
4  40 

7 
9 

* 

InbamboneB.  ,Afriea,E.  C. 
Inishbofin,  Irebnd 
Ioishkce),  Ireland 

4  IS 

4  34 

5  10 

M 

Hi 

11 

1   44 

9 

Inishturk,  Ireland 
Inkanskie,  White  Sea  -  - 

4  36 
9   19 

it 

19     0 

Inman  Cape,   Tierra  del 

Intsi  Point  While  Sea  - 

Inrcrary,  Scotland 
Inverness,  Scotland 
Investigator    ltd.,    Aus- 
tralia. N.  Coast 
Tuna  Sound,  Scotland    - 
Ipswich,  Kngland 

United  States  - 

luuiqui  Road,  Pern 
Ireland  Id.,  Bermudas    - 
Isidro  St.,  Cape,  Magellan 
Strait. 

9     0 

4 

Honon  Bluff,  B.  of  Fnndy 

Hoague  La.  France 

Hourdel,  France 

Hout  B,,  Africa,  W.  Cst 

HouOnan    Bocks,    Aus- 
tralia, W.  Coast. 

Howden,  H,  Tyne,  Eng- 
land. 

Howe,  West  Cape,  Am 
tralia,  S.  Coast. 

Howth  Harbour,  Ireland 

Huacho  Bay,  Fern 

ia  so 

8  43 

11  36 

a  20 

9  0 

11     9 
4  49 

48 

SI 

9 
>i 

6 

13 
3 

»i 

11   99 
13     0 
13  18 
8     0 

6  11 
19  39 
11   96 

8  45 

7  4 
1     0 

14 
10 

• 

i 
a 

t  See  Note,  page  177. 


High 

Rise. 

High 

Rite. 

PJ 

Water, 
Fall  and 

Plane. 

Water, 

FuUand 

Change. 

Spring*. 

New. 

Change. 

springs. 

Neap* 

Harbour,  Choisenl 
Falkland  Islands. 

fa.  nj. 
5  SO 

ft. 
1 

ft 

Junes  Harb.,  Newfonnd- 
Jonquiere  Bay,  Gulf  of 

h.  m. 
7  49 

ft. 

H 

ft. 

1 

Country  Harbour, 

7  40 

«*' 

H 

10     0 

6 

Vro     "   - 
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fn^C-1*—  Crossing  the  tide  rises  for  3  hours  only,  and  falls  for  9  hours. — H.M.S.  Actaon,  1861. 
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Springs 

\.„.. 

h.  m. 

ft 

ft. 

RadSea 
ie          Harbour, 

0  30 
7  3D 

3 
3 

Mancenilla  Kay,  St.  Do- 

h.  m. 

7     0 

0. 
4-5 

ft 

—  Port,    Am- 
E.  Coast 

S  56 

4-5 

MandwB  Creek,  Hindoo- 
stan,  W.  Coast, 

10  45 

7 

5 

can   P.,  0.   St 

3     0 

5 

aj 

Man  gal  ore,   Hindoos!  an, 

11     0 

7 

H 

W.  Coast 

I 'J.,  Madagascar 

4     0 

5 

Mangonitoe  Bay,  Molnc- 

5     0 

tort,  Wiiei 

iiv-.a-J ,  Cororaan- 

7  30 
1  34 

17 
H 

Mangarol    Bunder,  Ilin- 
doostan,  W.  Coast 

10  30 

T 

s 

ta,  Africa,  E.  Cat 
a    Ida.,    G.    St 

4  30 
8  30 

8 
3 

1 

Maniconagon    River,  R. 

St,  Lawrence. 
Manila  (Luzon   Island), 

3  15 
10  40 

IS 

5-7 

7 

.   River,  R.  St 

11      0 

China  Sea,  E.  Coast 
Manna,  Navigators  Ids.  - 

6 

na  Sta.,  Iiland, 

13    0 

10 

Manning     River,     Aus- 

9 15 

4 

Ian  Strait 

tralia,  E.  Coast. 

ne  B.,  California 

7  35 

N 

Manorah  R.,  Hindoostao, 

1  30 

16 

Id.,  Africa.  E.C. 
iR..  Africa,  W.C. 
Bay,  Nova  Scotia 

Heckmana 

•age. 

Princea  Inlet 

4  30 

7  40 

8  0 
7  45 

7  45 

u 

8 

- 

Manta  Port,  Ecuador     - 

Mnnukau  liar,  (entrance). 
New  Zealand. 

Manybranch  Barb.,  Falk- 
land Ids. 

Mu  [ile  )ia\,  Vancouver  Id. 

9  30 

7  40 

a 

13 

IB 

10 

Martina  B.  • 

7  43 

3 

6* 

MapLin  Light  (Thames), 

IS     5 

1** 

10* 

}■ 

5} 

England. 

R., United  States 
New  Hebrides  - 
Rocks,  Ireland, 

9  53 

e  30 
10  43 

5 

6J 

0* 

Maqnereau  Point,  G.  of 

St  Lawrence. 
Maracos  Bay,  Trinidad, 

Caribbeeid- 

3     0 
3  30 

5 

S 

3 

i  I!.,  Madagascar 
«,ArBbU.S.E.C. 
h,  Arabia,  8.E. 

4  30 
9     0 
8  30 

16 

6 
7 

Maranham,  Brazil 
Marblehend,Uniie<]  States 
March  Harb.,  Tierra  del 

Fuego. 
Mareouf,  St,  France 

7     0 
11   30 
3   10 

19 

8 

lOf 

aild.,  Fijii  Ids.  - 
ia  B.,  Madagascar 
Bark,  Pe*  cadres, 

.Sea. 

9  55 

a  SO 

4  45 

H 

7 

Mare  Harb.,  Falkland  Ids. 

Margarets,     St.,      Bay 

(Shut-in  Island)  Nova 

6     0 
T  47 

8 

6 

£o  Port,  Pern    - 
Strait  (light  Tes- 
te fathom  bank). 
(off  Mount 

5  0 

6  0 

8     0 

3 
15 

11 

ta 

Newfoundland 

Margate,  England 
Maria  Cape,  Snghalinld.. 
Sea  of  Okhotsk. 

9  38 

11  40 
9     0 

15J 
5 

13 

BoacVUoJaccaSt 

e  Inlet,  Ireland  - 
i  Atoll,  Maldives 

7  SO 
IS     0 

10  30 

11 
3 

10 
3 

84 

Maria  Sta.,  Id.,  Chile      - 
Maria  Van  Diemen  Cape, 

10  30 
8     0 

8 

7 

8 

New  Zealand. 
Marion  Bay,   Australia, 

3     6 

4 

Chelxuer  River, 

13  33 

10 

8 

Maristow,   River  Tavy, 

5  47 

H 

*t 

aldWea       -      - 
i  Bar,  Borneo    - 
t  Franc* 
Point,  Pen      - 

13  30 
10  30 
6     5 
4     0 

3 

6-8 
35 

10 

38 

England. 
Marjori  banks     Harbour, 

Korea,  W,  C. 
JIark,   St,  Bay  of,   St 

3  30 

8    OT 

ta 

IT 

War  Cay,  Baha- 

8  10 

* 

Domingo. 
Marka  or  Muerka,  Africa, 

4  30 

a 

and.  New  Zealand 
,  Peniao  Gulf   • 
In    Biter,    New 
d. 

7     0 
5  30 
10     0 

8 

7 
8 

B 
1 

E.  Coast. 
Marks,  St,  United  States 
Maroni  Bay,  Comoro  Ida. 
i River,  Gnayana 

4  58 

5  30 

8 
10 

H 
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High 

Rise. 

High 

Ri 

Place. 

Water, 
Full  and 

Place. 

Water, 

Fall  and 

1 

Change. 

8pringsJ  Neaps. 

Change. 

Springs. 

h.  m. 

ft. 

ft. 

h,  m. 

ft. 

Martaban,  Bay  of  Bengal 

2  20 

21 

Menemsha  Bight,  U.S.   - 

7  45 

4 

Martin,  St,  Cove,  Tierra 

3  30 

Mensular  Id.,  S.E.  end, 

6     0 

4 

del  Fuego. 

Sumatra. 

C  Horn 

3  50 

8 

Merbat,  Arabia,  S.KCst 
Mercy  *Bay,  Banks  Land 

9     0 

2 

Ids.,  Tierra  del  Fuego. 

^^     w 

W            V 

Martin,  St,  de  la  Arena, 

3  30 

15 

Mercury  Bay,  New  Zea- 

7 21 

7 

Spain,  N.  Coast. 

land. 

Martin  Vas  Rocks,  South 

3  45 

Mergui,  Bay  of  Bengal, 

10  30 

18    ' 

Atlantic. 

E.  Coast 

Martinique,  Robert  Harb. 

4-5 

Meri^omish,  Nova  Scotia 

10     6 

H 

Carribean  Sea. 

Merville,  France 

9  36 

21 

Mary,    Cape   St,  New- 

8 30 

7 

5 

Metway  Port,  NovaScotia 

7  50 

8 

foundland. 

Mevagizey,  England 

5     4 

is* 

Mary  St  Harb.,    Mada- 

4    0 

5 

Mexillones  Port,  Bolivia 

10  32 

3 

gascar,  E.  Coast. 

Mexen,  White  Sea 

1  48 

15-22 

Newfoundland    - 

7  40 

7* 

5 

M*hul  Dwarka,  Hindoo- 

10  30 

7 

Mary  Port  St,  I.  of  Man 

11   10 

20 

16 

stan,  W.  Coast. 

■  St,  Scilly  Is. 

4  18 

15} 

11J 

Miau-tau,   (Depot  Bay), 

10  35 

6 

Maryport,  England 

11     3 

18 

13 

Yellow  Sea. 

Mascat,  Persian  Gulf     - 

11   15 

6 

Miaveness,  Faroe  Islands 

3  12 

6* 

Mason  B.,  New  Zealand 

11   10 

8 

6 

Michael,  St,  Azores 

12  30 

6" 

Massacre   Bay  (Tasman 

8  45 

13 

9 

Michael  Seymour   Port, 

5  30 

3 

corner),  New  Zealand. 

Gulf  of  Tartary. 

i 

Massacre  Bay,  Motu  Pipi 

9  50 

14 

10 

Middle  Cove,  Tierra  del 

3  30 

i 

River,  New  Zealand. 

Fuego. 

Massowah,  Red  Sea 

1     0 

3 

MiddleId.,Patagonia,W.C. 

12     0 

i 

Matacumbe  Bay,  Lower 

8  23 

2* 

if 

Middlesbrough,  R.  Tees, 

3  55 

13  ! 

United  States. 

England. 

i 

i 

Matan    River,    G.     St. 

2  15 

11 

7 

Middleton  R.,  Bight  of 

4  15 

5 

Lawrence. 

Benin. 

Matuku,  Fijii  Ids. 
Maule  River,  Chile 

fi    1 R 

K 

o 

prrf  c  pnr:£r 

8  30 
3  13 

6 
3    ; 

D     lO 

10     0 

5? 

o 

Midway  Island,  N.  Pacific 

Maullin  River,  Chile 

0  30 

8 

Mieco  Fort,  Japan 

6  27 

H 

Maulmain,  Bay  of  Bengal, 

2     0 

22 

17 

Mikuni  Roads,  Japan    - 

2 

Mauritius  (Port  Louis)  - 

12  30 

3 

2* 

Milford  Haven  (St  Ann 

5  56 

24 

ffimnrt  Pnrt> 

1     0 

H 

Lighthouse),  Wales. 

May  Cape,  United  States 

8  19 

6 

5 

Milford  Sound,  New  Zea- 

9 15 

8 

Mayday  Bay,  Palawan  - 

9  55 

3* 

land,  Mid.  Island. 

May  he  Id.,  Indian  Ocean 

4     0 

6* 

» 

Millman  Is1and,Palawan, 

10  27 

2J 

Mayne  Harbour,  Smyth 

1  40 

6 

W.  Coast. 

Channel. 

9 

Millport,  Cumbrae  Island, 

11  50 

10 

May  otta  Id.,  Mozambique 

4  10 

11} 

Scotland. 

May  umba,  Africa,  S.W.C. 

4  35 

7 

Min  R.  (Temple  Point), 

10  27 

18    1 

Mazambo    Port,    Mada- 

4 30 

15 

China,  E.  Coast 

gascar. 

Min  R.  (Losing  Island), 

12     0 

17 

Mazatlan,  Mexico,  W.  Cst. 

9  40 

7 

China,  E.  Coast 

Mbau  Roads,  Fijii  Ids.  - 

5  46 

6 

Mindanao,  S.  Point,  Filipi- 

7     0 

6 

Mboli  Harbour,  Florida 

5  30 

about  6 

nas. 

Id.,  Solomon  Ids. 

Minehead,  England 

6  24 

3** 

MeichenSound,China,E.C. 

12  30 

17 

Mingan   Harbour,   Golf 

1   16 

6 

Melbourne,  Australia,  S.  C. 

2  48 

St  Lawrence. 

Melinda  P.,  Africa,  E.  C. 

4  15 

11 

MinganId.,G.StLawrence 

1  30 

6 

MellacoreeR.,  Africa,W.  C. 

7  40 

11 

Minunegash,  Prince  Ed.  I. 

3  30 

5 

Mellish  Reef  (Sand  Cay), 

7  55 

5-6 

Minow   Islands,    Mada- 

6    0 

15 

Australia,  E.  Coast. 

gascar,  W.  Coast 

Mellon,  Ireland 

6     1 

18* 

13} 

Minquiers  Rocks,  France 

6     6 

35 

MeloPort,Patagonia,E.C. 

3  40 

15 

Miramichi  (Bar),    Golf 

6  30 

5 

Memory  Rock,  Bahama* 

7  50 

3 

St  Lawrence. 

Menadou  B.,  C.  Breton  Id. 

8  15 

5* 

Mira-por-vos,  Bahamas  - 

9  30 

8 

MenamRiver,  (Paknam), 

5     7 

n 

Mirs  Bay  (Tide  Cove), 

10     0 

«t 

China  Sea,  W.  Coast 

.  i 

China,  E.  Coajt 

■ 
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lace. 


k  of  St.  Law- 

>i,   S.W.  Pass, 
Mexico. 
ie,  Labrador    - 
£uay,  Stour  R., 
d. 

Japan 
jii  Islands 
Julf  of  Mexico 
and,  Chile 
toad,  Bed  Sea, 
ut). 

Africa,  W.  Cst 
:  Bay,  New  Zea- 

Port,   Africa, 
it 

Ids.,  Scotland, 
ist, 

i  (Railway), 
Fundy. 

(Bar),  Portugal 
i  Harb.,  New 
L 

\  United  States 
i,  Africa,  W.  C. 

S.  Australia, 
st. 

Pt,     United 

-,  California     - 
tery  Isles,  Aus- 
W.  Coast 
,  Scotland 
oint  de,  Gulf  St 
nee. 

'ort,  Reloncavi 
,  Chile. 

(Constitnckm 

Peru. 

Bay,  Australia, 
at 

lham,  R.  Tamar, 
id. 

a  I<L,  White  Sea 
Road,  France   - 

(Sandy  Pt), 
sr. 

Iw,  Africa,  a  Cst 
a  IdL,  White  8ea 
Desert    Island, 
[States, 
amis  Bay,  R.  St 


High 
Water, 
Full  and 
Change. 


ava,Madagaacar, 

■at 

tart,  Nora  Scotia 

Ireland    - 

fonder,  Hindoo- 

IT.  Coast 


h.  m. 
2  30 


10  30 

0  48 

10  37 
5  50 
irr. 

10  30 
12    0 

1  18 

3  0 

4  0 

5  44 

0  15 

2  30 
8  15 

11  30 

6  0 
8  30 

8  20 

10  22 

12  0 

1  25 
12     0 

0  48 

10  0 

9  30 

6  12 

11  20 

4  53 

5  0 

3  30 
5  50 

U  10 

11     0 

4  45 

7  54 
7  6 
1     0 


Rise, 


8priogs 


Neaps. 


ft. 
5 

H 

6  " 
HI 

11 
5 
1-2 

4* 

10-12 
8 

Jl 

12* 
47 

7 
9 

5* 
6 

5-7 
«i 

4* 
36 

13 
12 

18-20 

4 

4-7 

10$ 

17 
24 
11 

6 

13 

6-8 

12 

12 


ft. 
3 


Place, 


High 
Water, 
Full  and 
Change. 


Rise. 


Springs. 


Neaps. 


6 

37* 

7 
4 


2 
3J 


10 
6 

14-15 


6* 
18 


3 


Mozambique  Har.,  Africa, 

E.  Coast 
Mucaras  Reef,  Bahamas 
Muerka,  see  Marka. 
Mugeres  Harb.,  Bay  of 

Honduras. 
Mull  of  Cantyre,  Scotland 
Mulroy  Bay  (Bar),  Ireland 
Mumbles  Ltight  House, 

Wales. 
Mungalaum    Id.,    China 

Sea,  £.  Coast 
Mungullo  or  Mongallo  R., 

Africa,  E.  Coast. 
Murdounah  Id.  (£.  Cst), 

Red  Sea. 
Murray  Islands,  Torres 

Strait 
Murray  Pass,  Bass  Strait 
Musa  Port,  Babuyan  Ids. 
Mutlah  River,  (entrance 

to  Biddah  River),  Bay 

of  Bengal,  W.  Coast. 
Mutlah    (Muda     Kali), 

Bay  of  Bengal,  West 

Coast 
Mutton  Island,  Ireland, 

W.  Coast 
Myggenaes  Fiord,  Faroe 

Islands. 
Na  Vatu  Reef,  S.  Pacific 
Naafe  R.,  Bay  of  Bengal, 

£.  Coast 
Naalsoe    Fiord,    Faroe 

Islands. 
Nafa-Kiang,   Loo   Choo 

Islands. 
Nagasaki  Bay,  Japan     - 
Nagore,  Bay  of  Bengal, 

W.  Coast. 
Nairai  Id.,  Fijii  Ids. 
Namki  Ids.,  China,  East 

Coast 
Namo    Harbour,    China 

Sea,  W.  Coast 
Namoa  Island   (Clipper 

Road),  China,  £.  Coast 
Namquan  Harb.,  China, 

E.  Coast 
Namu    Harbour,    N.W. 

Coast  of  America. 
Nanaimo  Harb.,  Gulf  of 

Georgia,  Vancouver  Id. 
Nancowry  Harb.,Nicobar 

Islands. 
Nandi  Passage  and  Bay, 

S.  Pacific. 
Nangamessie  Harb.,Sumba 
Nangka  Id.,  Banka  Strait 
Nanoose  Harbour,  Van- 
couver Id. 


h.  m. 

4  15 

7  40 
9  30 

10  35 

5  40 

6  1 

11  0 
4  45 
6  0 
9  30 

11  10 

10  0 

11  45 

4  20 

9  0 

6  8 
10  0 

4  0 

6  28 

7  15 

8  15 

5  53 

8  30 

10  0 

11  15 

10  0 
0 

5  0 

9  15 

6  35 

11  80 
5  0 


ft. 
12 


4 

11* 
27j 

5 
12 

3 

10 

8 

5 

14 

15 

13} 

4 

6* 

7 


ft. 


3J-4J 
17 

7 

.  17 

15 

14 

4* 

17 
12 
15 


8 
20* 


7i 


12} 


13} 
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High 

Rise. 

High 

R 

Flare. 

Water, 
Full  and 

Place. 

Water, 
Full  and 

A  mtmto^mm 

Change. 

Springs. 

Neaps. 

1  Change. 

Springs. 

h.  m. 

ft 

ft 

ml  m. 

ft 

Nantucket,  United  States 

12  24 

H 

3 

New  R.,  New  Zealand  - 

12  10 

8 

Napoleon  Road,  Gulf  of 
Tartary. 

2  30 

*i 

Ross,  Ireland 

6    4 

12* 

Year  Sound,  Tierra 

3  30 

Narrinda    Bay,    Mada- 
gascar, W.  Coast 

4  30 

15 

del  Fuego. 

York,  United  States 

8  13 

*k 

Narrows  (First),  Magellan 

9     0 

36-42 

NewburyportUnitedStates 

11  22 

9 

Strait 

Newcastle,  Australia,  E.  C. 

9     0 

3J-5 

/C«-^-J\     "W»_ 

10     0 

23 

4  23 
11     4 

10* 
I** 

gellan  Strait. 

•  w          V 

m*%J 

Ireland 

Naruto  (Fukura)  Japan 

6  14 

«i 

2 

Newhaven,  England 

11  51 

20 

Nash      Point,      Bristol 

6  25 

33 

25 

Newport,  United  States  - 

7  45 

4 

Channel. 

Wales,  (S.  C.) 

7  10 

33 

Nasparte  Inlet,  Vancou- 

12    0 

12 

(W.C.) 

7     0 

12 

ver  Id. 

New  Quay,  Wales 

7  30 

15 

Nass  Bay,  America,  N.W. 

1     5 

23 

Newton    Stewart,    Scot- 

12    0 

12 

Coast. 

land,  W.  Coast* 

Nassau,  New  Providence, 

7  30 

4 

8 

Ngaloa,  Fyii  Islands 

6     0 

5 

Bahamas. 

Nhatrang    Bay,   China, 

8  30 

*t 

Nassau  Bay,  Tierra  del 

4     0 

6 

W.  Coast 

• 

Fuego. 

Nicholas,  St,  Harb.,  G. 

1  55 

12 

Natal  Port,  Africa,  S.  C. 

4  30 

6 

St  Lawrence. 

Katuraliste         Channel, 
Sharks  Bay,  Australia, 

11  ir 

£ 

5  15 
4  30 

3 
5 

Jl  A     tO 

W 

Nicholson  Port  (Lambton 

N.W.  Coast 

Harbour)  New  Zealand. 

Navallo  Port,  France     - 

3  42 

13 

9| 

Nicobar  Id.  (Naneowry 

9  15 

H 

Nazaire,  St,  France 

3  40 

15* 

11 

Harb.),  Indian  Ocean. 

Naze,  The,  England 

12     6 

12* 

10 

Nicolas,  St,    Bay,  Ma- 

0 50 

6 

Neath,  England     - 

6  16 

13i 

gellan  Strait 

Nee-ah  Harbour,  Oregon 

12  33 

7? 

6} 

Nicoya  Gulf  (Port  Her- 

3     9 

10 

Needles  Point,  England  - 

9  46 

7* 

5 

radura),Cent.America. 

Negapatam,  B.  of  Bengal 

5     0 

8 

Nieuport,  Belgium 
Nieuwediep,  Netherlands 

12  18 

16 

Negro    Harbour,     Nova 

8  12 

7 

5} 

7  27 

4 

Scotia. 

Niger  River  (Nun    en- 

4     8 

6 

Negro  River,  Patagonia 

11     0 

14 

trance),Aftica,W.Coast 

Nelson,  New  Zealand    - 

9  50 

14 

10 

Nikolskoi  Chan.,  White 

5  25 

3 

Port,    Australia, 

12     0 

27 

Sea. 

NW  Coast. 

rn__  "nrv:*-.  e — 

6     0 

10  30 

2 
20 

Nempkish    Kiver,  Van- 

0 30 

14 

Nimrod    Sound,    China, 

couver  Island. 

E.  Coast 

Nerbudda  River  (Broach 

3  40 

25 

Ninepin  Group,  China  E. 

10     0 

5 

Point,  Hindoostan,  W. 

Coast 

Coast. 

Ning-hai,  Yellow  Sea    - 

12     0 

6 

Ncuf     Port,     Gulf  St 

2  10 

13 

8 

Nin-po-fu,  Yung  River, 

1     0 

9 

Lawrence. 

China  E.  Coast 

,  RiTer    St 

8  30 

14 

9 

Nisqually,  America,  N.W. 

6     0 

18 

Lawrence. 

Coast 

Neuharlinger  Siel,  Ger- 

11 45 

5J 

Noaxnh  Island,  Scotland 

5     2 

"J 

many. 

Noarlunga   Port,    Aus- 
talia,  S.  Coast 

4  80 

6 

Neville  Port,  Vancouver 

0  30 

17 

Id. 

Noel  Bay,  Bay  of  Fundy 

12  41 

*>t 

New  Bedford  (entrance), 

7  57 

4* 

4 

Noir  Island,  Tierra  del 

2  30 

5 

United  States. 

Fuego. 

Castle,  United  States 

11  53 

7 

6j 

Noirmoutier,  France 

3     3 

16 

Haven,  United  States 

11   16 

6* 

5j 

Nolloth     Port,     Africa, 

2  30 

H 

London,  U.  S. 

9  28 

3 

2* 

S.W.  Coast 

Providence,  S.  W. 

7  30 

4 

Nootka  Sound,  Vancou- 

12    0 

12 

Bay,  Bahamas. 

ver,  Id. 

Perlican  Harbour, 

7  30 

4 

2* 

Norderney,  Germany     - 

11  15 

,a 

Newfoundland. 

Nore,  England    - 

12  30 

Rochelle,  U.  States 

11   22 

8* 

7J 

Norfolk  Island,  &  Pacific 

7  45 

7 

* 

At  Car 

ty  Quay. 

High 

Rise. 

High 

Rise. 

KM* 

Water, 
Full  and 

Place. 

Water, 
Foil  and 

Change. 

Bprinffi 

New 

Onmge. 

Springs 

Neaps. 

Balabae    Strut, 
ft,  E.  Coast. 

10  50 

ft 

5 

ft 

Omonrille,  France 
'  0  III  -  rasns-Ma&irah , 

h.  m. 
7  29 
10    0 

ft. 

15t 
10 

ft 
12J 

Jape,  C.  Breton  Id. 
Edisto  Hirer, 

8    0 
7  10 

4 

7 

H 

Arabia,  S.E.  Coast. 
One  Fathom  Bank  Light 

6    0 

IS 

12 

ed  States. 
Harbour,     New- 

8    0 

7* 

9 

Onega  Hirer,  White  Sea 
One- Ida,,  Fijii  Id*. 

9  17 
6     0 

6-7- 

Sudt,    Malacca 

B  SO 

15 

13 

Ooloogan  Bay,  China  Sea, 
E.  Coast. 

9  30 

54 

Khari(Bar),Hin- 
tan,  W.  Coast 
land,  Madagascar 
•  Bay,  New  Calo- 

S    0 

8  IS 

18 

is 

4 

Oonttng  Port,  Loo  Choo 

Oosaks  R.  (entr),  Japan 

City             „ 

Oosima,  Japan    -           - 

8  35 

7  30 

8  17 

8  BO 

6 

3 

6 

1 

4 

Eembla  Harbour, 

6  38 

10 

Oosuka,  Japan 

9  16 

8* 

H? 

utd. 

Oparoor  Rap4  Id.,  Ahorei 

12     0 

1-9 

n  ■■■  Bar,  Korea  - 

2  30 

IS 

Bay,  S.  Pacific. 

i  j  -.:  i ,  llindoostan. 

1  45 

14 

Oporto,  Portugal 
Orange  B.,  T.  del  Foego 

Cape,  Magellan  Strt 

Orete,  we  New  River. 

9  30 
3  30 

10 

s 

lit*    I«W,    Van- 

19     0 

13 

3    0 

Uulf,  Acapnia, 

7    0 

10 

OrfordHnTen  (Bar),  Eng- 

11  30 

7* 

Fort,     Central 

S  10 

12 

Port,  California  - 

Quay,  England  - 

11  26 

IS  30 

!i 

*i 

a  Port,  Fijii  Ida. 

<  47 

3f-5 

Orfordness,  England 

11   15 

8 

«* 

hoo,  Comoro  Ida. 

3    0 

l7 

Guyana. 
Orleans  Id.,  R.  St  Law- 

Hirer,  Africa      - 
le  Gab,  Jutland  - 

10    0 

a  45 

15 

lit 

S  40 

17 

18 

or  Knysna  Harb., 
a,  S.  Coast. 

3  30 

8-7 

Ormond,  Kcnm are  Hirer, 

8  43 

10 

71 

Barb.,    Magellan 

10  18 

7 

S 

Ireland. 
Omsay,  I.  of  Skye 

5  SO 

14} 

10* 

jcotland     - 

Harris,  Ills  of 
is,  Beatiand 

3  89 
0  16 

13 

81 

Orlov  Lctni  a,  White  8. 
Os  Ilheos,  Brazil 
Osaki,  Japan 

5  18 

4  30 

5  55 

4 
81 

Aotr   Id.,  China 
B.  Coast 

It     0 

5i 

Oscuro  Core,  Patagonia, 
W.Coaat 

0  55 
8  86 

20 
6 

ie  Inlet,  United 

7     4 

Si 

2 

E.  Coast 

Bay,      New 

8  30 

13 

Ostend,  Belgium 
Otago  Har..New  Zealand 

12  25 
9  BO 

19 
7 

15 
6 

ape.  Banks  Strait 

>«,  LooChoo  Ida. 

irfa.,  Africa,  EX. 

Lagoon,     New 

8  80 
7  30 
4  IS 
11  40 

IS 
=i 
6 
9 

Oiaheite,  South  Pacific  - 
Ottcrswick,  Orkneys 
Otway  Port   Patagonia, 

W.  Coast 
Ou  on  Kinsh  Inlet,  Van- 

9  18 

11  37 

12  0 

»1 

11 

e 

12 

8 

a,  Bilbao  Rirer, 

S  15 

13 

couver  Id. 
OunaliLuhkalcl.,  America, 

7  30 

H 

Comfort,  United 

8  17 

3 

». 

N.W.  Coast 
Onro  R,  Africa,  W.  Cat 

12    0 

8-9 

mdence,  Bay  of 

jsjsaJSj  T*pt*^d  _ 

Oe  d',  Franc*     - 

7  30 
3  50 

1 

12 
19 

Oralau,  Fijii  Islands 
Ower    Sboal,    England, 

East  Coast 
Oxbaashcia,  Svce  Fiord, 

Oyster  Bay,  United  States 
Oystreham,  France 
Packsaddle  Bay,  Tierts 

del  Foego. 
Padatow,  England 

6    0 
8  30 

12     0 

8-5 
8 

r,  G.  of  Tartary 
Island  (Gnlf  of 

h).  Bed  Be*. 
iB^Hindoaatsn, 

3  30 
6    0 

1  46 

8 

4 

18 

11     7 
9  33 
8  30 

9* 
21 
6 

e 

16 

ML 

S  13 

«4 

IS* 

High 
Water, 

Full  and  " 
Change. 


High  R 

Water.  _ 

Full  and! 
Change.  8prui»v 


Paghara  (entrance),  F.ng. 
Pago    Pago,    Navigato: 

Ids.,  8.  Pacific. 
faimpol.  Trance      - 
Palais.  Port  le,Belle  lie. 

France. 
PalliserCape.NewZea 
Palm  Isles,  A  astral  in,  E.C. 
Palms,  Canary  Ids. 
Palmas  Cape.  Africa,  W.C. 
Palmcdo  Road,  Snmha  Id. 
Palmeiro  Point,  Ceylon 

inn  Bay,  Mindoro 
Paniarung  Ids.,  Borneo, 

R.  Coast. 
P  am  pang  Bay.  Java 
Panama    Road,    Central 

Tanbula     River,  Austra- 

Pnnc'ol,  China  Sea,  E.C. 
Pansand  Hote,  England- 
Paposo,  Chile 
Panuique  Cape,  Bolivia  - 
Para,  Brazil,  N.  Coast   - 
Parahiba,  Braiil 
Parnnngun,  Brazil 
l'un'niM-renga  Harbour, 

New  Zealand. 

rida  Id..  New  Grai 
Parsboro,  Bay  of  Fundy 
Pasado  Cape,  Ecuador   - 
Pasages  Port,  Spain 
Passage  or  Culebra  P., 

Caribbean  Sea, 

Id.,  Banda  Sea   - 

Piijisandiivai  Bay,  Mada- 
gascar, W.  Coast, 
l'alapsco  R.  (Uodkiu  Pt.) 

United  States. 
Petersons     Inlet,     New 

Zealand. 
Fatlersnn  Port,  Australia. 

N.  Coast. 
Patrick  Port,  Scotland  ■ 
Patla  B..  Africa,  E.  Cs(. 
Patteson  Port,  Vanu  Lava 


ia,: 


aids. 


7-11 

D 
8-10 


Patuient  R.,  U.  Slat. 
Tatytan  Bay,  Java 
Paul    de   Loaoda,    San, 

Africa,  S.W.  Coast. 
Paul  St  Id., Indian  Ocean 

G.  St,  Lawrence 

Paumben   Pass,   Bay   of 

Bengal,  W,  Coast. 
Payia  Port,  Pern 
Pearce  Point,  Australia, 

N.  Coast. 
PecketBarb.,Magln.Strt. 


6  35 

n  3d 


Pedro     Gonzales,    New 

Granada, (Trap ichi  Id.) 
Pedro,San,Fasa,Patagonin. 

W.  Coast. 
San,  Anchorage, 

California. 
Peejow,  at*  Pidioe. 
Peel.  Isle  of  Man 
Pegaaui  Port,  Sew  Zealand 
Peh-tang-bo.  Yellow  Sea 
Fei-ho  or  Peking  River 

(entranee),Tellow  Sea.  ■ 

(Tien-tsin) 

Pelew  Islands,  N.  Pacific 
Pelican  Lagoon ,  Kangaroo 

Id.,  Australia. 
Pelorns      Sound,      New 

Pel  worm,  Denmark 
Peraba  Channel,  Moxam- 

Id.,  Moiambique 

Pembroke        Dockyard, 

Wales. 
I  Vnpng,  Malacca  Strait  - 
PcSM  Cape,  Tierra  del 

Fuego. 
Pender  Harb.,  Strait  of 

Georgia,  B.  Columbia. t 
Peoielie,  Portugal 
I'cnmark  Rocks,  France 
Pennington  R-,  Bight  of 

Pensacola,  G.  of  Mexico 
Pentiliie,      R.      Tamar, 

England, 
l'entland  Firth,  Stroma, 
S.  Side. 

Swona,E.Side 

W.Side 

Great  Skerry, 

KSide, 
W.Side 


No.  1  Id. 
South 

No.  3  Islet,  Australia, 

E.  Coast. 
Perim  Id.,  G.  of  Aden   - 
I'ernambuco,  .Brazil 
IVros     Banbos,    Indian 

|  Perouae,  La,  Strait,  Japan 
!  Perron  Cape,  Sharks  Bay, 
I       Australia.N.W.  Coast. 

Perth,  Scotland 

Perula  B.,  Mexico,  W.C. 

Peseadore  Ida.  (Making 
HarbO,  China  Sea, 


10  53 
4  30 

10  30 


1  30 

10  30 
IS  45 

3  85 

10  30 


'  Time  and  rise  much  affected  by  winds.        f  From  observationi  made  in  the  month  efOatobc 
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Flice. 


it,  Bay,  C.  Breton 

i. 

—  Harb.,  Prince 

ird  Island. 

ad,  Scotland 

usage,  B.  of  Fundy 

xt.fi.  of  Islands, 

bondland. 

Bay,  St  Francis 

taatralia,S.  Coast 

aBockjPatagonia, 


1  Lonsdale  1 
T     Point    J 


it  Point,  Wusung 

•,  China,  E.  C. 

Iphia,  U.  States  - 

B.,  EL  side,  Ma- 

i  Strait 

'ort, 

alia, 

i*t 

Cliff 

Nepean  Point 

Dromana 

SchnapperPt 

BellarineJetty 

Harrey  Point 

Oeelong 

Williamstown 

Melbourne  - 

ank  R.  (Cherry 
;),  United  States, 
aqne  Bay,  Chile  - 
Bar.,  Nora  Scotia 
or  Peejow  Bay, 
lock. 

Point,     South 
rica,B.  Coast 
Cay,  Cuba 
irbonr,  England  - 
St,  Newfoundland 
Island,  China  Sea, 


Bay,  Yellow  Sea 
an  Ids,  China,  E. 


^Magel 
2ape,Tai 


i&an  Strt 
asmania  - 
R.  St  Lawrence 
Harb.,   Africa, 


lay,  New  Granada 

ang  R.,  Korea    - 

,   Orwell  River, 

md. 

into  Port,  Babu- 


nt,  Spencer  Gul£ 
•alia,  8.  Coast 
sy,  Pern 
lent,    " 


High 

Water, 

Full  and 

Change. 


Rise, 


Springs. 


Neaps. 


h.  m. 

ft 

7  80 

6 

8  80 

4 

0  34 

10} 

10  41 

22 

10  42 

Si 

12  0 

6 

0  50 

16 

0  35 

13 

1  18 

*l 

9  80 

24 

9  42 

7 

10  50 

3 

10  58 

*! 

2  19 

3 

2  14 

2} 

2  21 

** 

2  39 

3 

2  30 

8* 

2  31 

2* 

2  48 

10  5 

2 

9  20 

5 

10  0 

6 

10-12 

11  15 

6 

8  0 

*i 

11  5 

28 

8  33 

6* 

4 

11  45 

8 

8  80 

17 

1  0 

1  0 

6 

5  0 

17 

4  30 

12 

3  15 

14 

7  45 

21 

12  20 

12 

6  0 

6 

7  15 

9*11 

4  50 

4 

12  23 

10 

ft 

4 
2* 

H 

18 


8 
5i 

2 

3 


2 
2 
2 
2 
2 


I 


21 

4* 


10 


14 


Place. 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Neaps. 


Piti  River,  Hindoostan, 

W.  Coast. 
Placentia,  Newfoundland 
Plank    Point,    Spencer 
Gulf,  Australia,  S.  Cst 
Playa  de  Incia,  Cuba     - 
Playa  Marie  Bay,  Cali- 
fornia. 
Playa  Parda  Cove,  Ma- 
gellan Strait. 
Pleasant  Port,  Falkland  L 
Plettenberg  Bay,  Africa, 

S.  Coast 
Ploughrescan,  France    - 
Ploumanach,  France 
Plumper    Cove,     Howe 
Sound,  G.  of  Georgia, 
British  Columbia.* 

Sound    (Fane 

Id.),  Vancouver  Id. 
Plymouth     Breakwater, 
England. 

(Sutton  Pool) 

United  States 

New,    New 

Zealand. 
Pomba  B.  Africa,  E.  Cst 
Pomeroy  Inlet,  Labrador 
Pomquet,  Nova  Scotia   - 
Ponga  River,  Africa,  W. 

Coast 
Pool  Harb.,  Newfoundland 
Poolbeg  Lt  Hse.,  Ireland 

Poole,  England 

Poolewe,     Loch     Ewe, 

Scotland. 
Pootoo  Island,  China,  E. 

Coast 
Poqueldon  Harb.,  Pata- 
gonia, W.  Coast 
Portaferry,  Ireland 
Port-au-<Jhoix,Newfound- 

laud. 
Port   au    Prince,  Saint 

Domingo. 
Port-en-Bessin,  France  • 
Port  Royal,  Jamaica 

Sound,  U.S. : 

Entrance 
Beaufort    - 
Spain,      Trinidad, 

Caribbee  Id. 
Portchester,  England     - 
Portendik,  Africa,  W.  C. 
Porthcawl,  Wales 
Porth-dyn-lleyn,   Wales 
Portishead,  England 
Portland  Inlet  (Salmon 

Cove)  America,  N.W. 

Coast 


{ 


h.  m. 
10    5 

9  15 

6  15 

7  31 

9  20? 
1     8 

5     0 

8  10 

5  17 
5  15 
noon. 


lrr. 
5  37 

5  32 
11  19 

9  30 

4    0 

6  20 
9  15 

7  30 

7  0 

11  12 
9  10 

12  45 

6  39 

8  15 

0  54 

12     0 

10  47 

8     0? 

8  57 

11  0 

7  16 

7  26 
4  30 

11  46 
10     0 

6  8 

8  30 

7  13 

1  8 


ft 
9 

8 
6-8 

7-9? 


6 

25} 
244 
12 


12 
154 

15* 
11} 

12 

15 
7 

4 
12 

4 
12-14 


} 


6* 
14* 

12 
18 


18-21 
5 

1? 

20 


'4 


13* 

6 
28* 
16 
40 
16 


ft. 


11* 

si 

9 

11 
4 

2* 
9* 

3 
9-11 

41 

10* 


12-16 


15* 


6 
2 
3 


t 


10* 
21* 
31 


*  From  observations  made  in  the  month  of  October. 


o 


210 


- 

High 

Rise. 

High 

R 

Place. 

Water, 
Full  and 

Place. 

Water, 
Full  and 

1 

Change. 

Springs.  Neaps.1 

Change. 

Springs. 

h.  m. 

ft. 

ft. 

h.  m. 

ft 

Portland,  United  States  - 

11  25 

10 

7* 

Puget  Sound  (Nisqually), 
America,  N.W.  Coast 

6    0 

18 

Portland  Bay,  Australia, 

0  30 

8  in. 

S.  Coast* 

Pugwash  Harbour,  Nova 

10  30 

7 

7     1 

6f 

4* 

R/ut+ift 

England. 

•             A 

UVUUOa 

PulaskiFort,  United  States 

7  20 

8 

Porto  Frio,  Braiil 

2  40 

*i 

Pulicat     Shoals,    Coro- 

9  25 

*i 

Porto  Praya,  St.  Jago,  C. 

6     0? 

5 

mandel  Coast 

Verde  Ids. 

Pulo  Aor,  Sumatra,  NJffi. 

5 

Portree,  Isle  of  Skye     - 

6  32 

15 

10} 

Coast 

Portrieuz,  France 

6     0 

31 

23| 

Pulo  Condore,  China  Sea, 

2  30 

«* 

Portflbridge  (Portsmouth) 

™      i 

W.  Coastf 

England. 

11  48 

6*t 

4 

Pulo  Leat,  Gaspar  Strait 

2  SO 

4 

Portsmouth   Dockyard, 

11  41 

m 

10 

Pulo  Mendanao,  Gaspar 

2  30 

4 

England. 

Strait 

Portsmouth,  UnitedStates 

11  23 

10 

H 

Pulo  Panjang,  G.  of  Siam 

7     0 

2 

Possession  Bay,  Magellan 

8  35 

36-42 

Puluqui  Id.,  Patagonia, 

1     5 

Strait 

W.  Coast 

Gape,  Torres 

9     0 

6 

Puna  Island,  Ecuador    - 

6     0 

11 

Strait 

Pwlheli  (Bar),  Wales    - 

7  46 

131 

Td_  Torrcfl  St_ 

1     0 

n 

6 

Quaco,  Bay  of  Fundy    - 
Quan-chow-wan»  Gulf  of 

11   35 

SO 

Post  Office  Island  (Charles 

2  10 

M.  &     Wv 

9-10 

Island),  Galapagos. 

Tonglring. 
Quatsino    Sound,    Van- 

Post Office  Island,  Torres 

1     0 

91 

11     0 

11 

Strait 

couver  Id. 

Pouinipet  Island,  Caroline 

6     0 

4* 

Quebec,  R.  St  Lawrence 

6  38 

18 

Islands,  N.  Pacific 

Queda,  Malacca  Strait  - 

12     0 

H 

Poulamente  B.,  Madame 

7  50 

6 

4 

Queen  Charlotte  Sd.  (en- 

8 50 

8 

Id.,  C.  Breton  Id. 

trance),  New  Zealand. 

Poulton-le-Sands,    Eng- 

11 26 

274 

21* 

Queensferry,    Firth     of 

2  37 

18 

land. 

Forth,  Scotland. 

Poverty  Bay,  New  Zealand 

6     5 

6 

Queeostown,  Ireland 

5     1 

ll| 

Pratas  Shoal,  China  Sea 

4     0 

5 

Quelan  Cove,  Patagonia, 

0  28 

Preservation  Inlet,  New 

11  20 

8 

6 

W.  Coast 

Zealand. 

Quentin,  Port  San,  Cali- 

9    5 

9 

Preston,  England  - 

11  49 

10 

4* 

fornia. 

Prince  Frederick  Harb., 

12     0 

28 

Queullin  Id.,  Chile 

20 

Australia,  N.W.  Cst. 

Quicavi  Bluff,  Patagonia, 

0  57 

20 

Prince  Regent  River  (St. 

12  20 

24-37 

W.  Coast 

George  Basin),   Aus- 

Quicks Hole  (S.  side),  U.S. 

7  36 

3 

tralia,  N.W.  Coast 

(N.side)    - 

7  31 

Prince  of  Wales  Strait, 

3 

Quilca  River,  Pent 

8     0 

6 

Banks  Land. 

Quilimane  R.  (entrance), 

4   15 

16 

Princes  Id. ,  Bight  of  Biafra 

3  45 

4J 

Africa,  E.  Coast 

Princess  Royal  Harbour, 

11  56 

1-4 

Quillebo?uf,  France        - 

10     6 

H 

Australia,  S.  Coast. 

Quiloa,  Africa,  E.  Coast 

4  45 

12 

Prospect    River,     Nova 

7  43 

7 

6 

Quoile  Quay,  Strangford, 

12  45 

11 

Scotia. 

Ireland. 

Provincetown,  U.  S. 

11  22 

10} 

9* 

Rabat,  Africa,  W.  Coast 

1  46 

9-12 

Pubnico  (Beach  Point), 

9  25 

12 

10 

Race,  Cape,  Newfound- 

7    0 

«* 

Bay  of  Fundy. 

land. 

Puerto  Bueno,  Patagonia, 

0  24 

8 

Rachada  Cape,  Malacca 

5  30 

13 

W.  Coast. 

Strait. 

Puerto     de     Baitiqueri, 

9     7 

2* 

Radama  Port,  Madagas- 

4 40 

13 

Cuba. 

car,  W.  Coast 

Puerto  de  la  Lux,  Gran 

12  52 

10 

Ragged  Id.,   Sumbaws, 

8  10 

8 

Canaria,  Africa,  W.  Cst. 

Java  Sea. 

Puerto  de  Maravi,  Cuba 

7  56 

it 

Point,    Borneo, 

7 

Puerto  de  Mata,  Cuba   - 

6  49 

E.  Coast 

Puerto  de  la  Plata,  St 

7  30 

3? 

Raine  Id.,  Torres  Strait 

8  10 

10 

Domingo. 

Rajang  River,  Borneo   • 

4  46 

13 

Puerto  de  Taco,  Cuba   - 

8  49 

2} 

Rajapur  River  (entrance) 

11     0 

9 

•  ifee  Note  at  p.  177. 


t  Above  the  bed  of  the  lake. 


t  Stan  a  French  surrey 
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High 

Rise. 

High 

Rise.       1 

Place. 

Water, 
Foil  and 

Place, 

Water, 

Full  and 

ja>  vn*v« 

• 

Change. 

Springs. 

Neaps. 

Change. 

Springs. 

Neaps. 

h.  m. 

ft. 

ft 

h.  m. 

ft. 

ft. 

Hirer  (town) 

12  20 

7 

Reunion  Id.,  /  (StGilles) 
Indian  0.(  (St  Paul) 

1    0 

*J 

•oatan,  W.  Coast 

1     7 

4 

Hirer  (entrance), 

10  40 

11 

6 

Rewa  Road,  Fyii  Islands. 

Mttan,  W.  Coast 

See  Nukulau  Port 

EL,  Bight  of  Benin 

4  20 

5 

Rhio,  Rhio  Strait 

9  50 

7 

5 

Road,  Bay   of 

10    0 

12 

Ribble  Lighthouse,  Eng- 

10 51 

24 

17 

d,  E.  Coast 

land. 

Sound,  Wales  - 

6     0 

17 

Richibucto  B.,  Gulf  St 

3  30 

4 

2* 

,  Isle  of  Man 

11  12 

19* 

16 

Lawrence. 

te,  England 

11  44 

15 

12 

Richmond,  United  States 

4  28 

H 

2| 

Fiord,  Norway  - 

10  45 

7 

Island,  U.  S. 

11  30 

10* 

9 

i  Head  Harbour, 

7     8 

H 

*i 

^—  Harb^  Prince 

6    0 

3 

2 

midland. 

Edward  Island. 

n,  Bay  of  Bengal, 

5  30 

21 

14 

P     A  nntrnlin  "F  P 

9  20 

•at 

Rio  de  la  Plata,  Cape 

8  30 

2 

•  B.  (entrance),  B. 

3  15 

21 

14 

Castillo*.* 

ogal,  E.  Coast 

— — — —  Buenos 

12     0 

3-5 

r  Sunday  Island, 

6    0 

5 

Ayres. 

ode. 

7     0 

5-9 

umock  (Saunders 

3    2 

i 

2 

Bay,  S.  America,  E.  C. 

f),  United  States. 
"6a,  Africa,  E.C. 

Rio     Grande     do    Sul, 

l*-2 

6  15 

4 

Brazil. 

•rdaffoon.       See 

Rio  Janeiro,  Brazil 

3     0 

4 

3 

lafoi  Cape. 

Rio   Negro,    Patagonia, 

11     0 

14 

10 

bommed  (Gulf  of 

6    0 

5 

E.  Coast 

ah),  Bed  Sea. 

Rio  Nunes,  Africa,  West 

10     0 

15 

11* 

larmah,    Arabia, 

9     0 

8 

Coast. 

Jonst 

RistegoucheR.,Campbell* 

4     0 

10 

7 

Oieimeh,  Persian 

11  45 

7 

town,  G.  St  Lawrence. 
Rivadeo,  Spain,  N.  Coast 

3     0 

15 

USdah  f  Arabial 

8  80 

«i 

Rivoli  B.,  Australia,  S.C. 

10    0 

4 

ball     i    SJ5.    I 

10    0 

10 

Rocas,  Atlantic 

5  15 

10 

led       I  Coast  J 

9  30 

9 

Roche  Cape,  R.  St  Law- 

9 30 

6 

4 

Han,  Ireland 

5  42 

12* 

9 

rence. 

hiri,  Hindoostan, 

10  30 

8 

6* 

Roche  Harb.,  Haro  Strait 

irr. 

12 

oast 

Rochefort,  France 

4    6 

17 

13 

Cent  America 

3     6 

11 

Rochelle,  France  - 

3  31 

17 

13 

y  v  Ceylon,  South 

2  20 

*i 

Rockport,  United  States  - 

10  57 

10* 

8 

• 

Rockall,  N.  Atlantic 

3  30 

12 

-(Pier),  Ireland 

10  81 

4 

4 

Rocky  Id.,  G.  of  Siam  - 

4    0 

4 

—  Labrador 

7  45 

3* 

1* 

Rodney  Bay,  Japan 

3    0 

10 

,  Dorian  Strait  - 

5    0 

10* 

Rodrigue  Id.,  Ind.  Ocean 

1  45 

6 

ge,  England 

f  10  42 
\12  57 

}•» 

6 

Roebuck  Bay,  Australia, 
W.  Coast 

0  30 

30 

18 

Core,  Bass  Strait 

12     5 

8 

Roji,  Hindoostan,  W.C. 

I  40 

18 

14 

Be,  France 

6  20 

35 

26 

Romania  Point  (Malay 

10  30 

12 

9 

k,  Iceland 

5     0 

17* 

13* 

Penin.),    China    Sea, 

▼i    Inlet,   Pata- 

0  44 

14 

W.  Coast 

,  W.  Coast 

Romdals  Ids.,  Norway  - 

10  45 

6 

now  IdL,  Borneo, 

8 

Rona     (South)     Light, 

6  20 

14* 

10* 

Coast 

Scotland, 

nova,    Strait    of 

7     0 

14 

Roodewall  Bay,  Africa, 

2  30 

6* 

J*. 

S.W.  Coast. 

rg,  Denmark    - 
,K  Clyde, Scot- 

7  42 
1  15 

4 
9 

Roque,  Cape  St,  Brazils 
Roscoff,  France     - 

4  46 

0 
3 

8 
17* 

. 

Rosel,    Jersey,    English 

6  15 

30 

21* 

9nB.f  Marquesas 

2  SO 

4 

Channel. 

4B 

-Port,TannaId. 

5  35 

3 

Roshnoff  Cape,  America, 

7  30 

15 

U,/ (St  Pierre) 
CUStDenk) 

noon. 

8 

N.W.  Coast 

0  22 

Rota,  Spain 

1  24 

12* 

8 

J 

Bio  de  la  Plata  the  rise  is  greatly  influenced  by  the  winds,  the  water  being  raised  by  S.& 
depressed  fey  those  from  N.W.,  causing  at  Buenos  Ayres  a  difference  sometimes  of  12  feet 
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High 

Rise. 

High 

Ri 

Place. 

Water, 
Full  and 

Place. 

Water, 
Full  and 

Change. 

Springs.  Neaps. 

Change. 

Springs. 

h.  m. 

ft. 

ft. 

h.  m. 

ft." 

Rotterdam,  Netherlands 

3  45 

7 

SaleeR.,Boisee  Id.,  Korea 

5  20 

36} 

Rottnest  Id.,  Australia, 

7  50 

2} 

Salem,  United  States     - 

11   13 

10* 

W.  Coast 

Salm  R.,  Africa,  W.  Cst 

8  10 

6 

Rottum,  Netherlands 

10    0 

n 

Salmedina  Rocks,  Spain 

1  27 

12* 

Rouen,  France 

2  28 

Salomon  Ids.,  S.  Pacific 

6  45 

2 

Rouge  Harb.,  Newfoundld. 

7     0? 

2-4? 

Saltash,  R.  Tamar,  Eng- 

5 45 

15 

Roundstone,  Ireland 

4  28 

13} 

10* 

land. 

RoTama  R.v  Africa,  E.  C. 

4     0 

16 

ni 

Salt     Cay     Anchorage, 

8  15 

4 

Royal  Harbour,  Ruatan, 

7  45 

3* 

Bahamas. 

Bay  of  Honduras. 
Royal  Island,  Bahamas  - 

Sal  tees,  St  George's  Chan. 

5  40 

7  45 

3* 

Salut  Isles,  Brazil 

4  26 

6-10 

Royal    Road,    Strait  of 

9  47 

8 

Salvador,  San,  Port,Falk- 

8  10 

8 

Magellan. 

• 

land  Islands, 

Rovalist  Fort,  Palawan, 

11     0? 

w 

Samanco  B.,  Peru 

6  30 

2 

E.C. 

Sambilangs,  Malacca  St 

• 

12 

Royan,  France 

3  38 

13* 

10 

San  Bento  R.,  Africa, W.  C. 

4  30 

5 

Ruapuke  Id.(FoveauxSt) 

1     0 

8 

6 

San    Francisco    (North 

12     6 

*i 

New  Zealand. 

Beach),  California. 

Rugged  Id.,  Bahamas     - 

8     0 

3 

San  Bartholomew   Port, 

9  10? 

7-9? 

— — —   Nova  Scotia 

7  59 

7J 

6 

California. 

Ruggles  B.,  Falkland  Ids. 

7  30 

* 

5 

San  Bias,  Patagonia 

1  30 

12 

Rupon,  Hindoostan,  W.  C. 

10  30 

10 

7 

Mexico,  W.  C. 

9  41 

H 

Rush  Port,  Ireland 

6     8 

*1 

3i 

San  Fernando,  Trinidad  - 

4  36 

5 

Rutland  Id.,  Ireland,  W.C. 

5  22 

11 

8 

San    Juan   (anchorage), 

9  40? 

5 

Ryde,  England 

11  20 

13£ 

California. 

Rye  Bay,  England 

11  20 

22 

m 

San  Juan  del  Sur,  Cen- 

3    8? 

10? 

Sabine  Pass,  G.  of  Mexico 

H 

tral  America. 

Sable  Gape  (Clam  Point), 

8  27 

*\ 

H 

River,   New 

6     0 

12 

B.  of  Fundy. 

Granada. 

fPlnrlrrn  TTnr>i  ^ 

8  58 

11 

9 

San  Lucar,  Spain 

1  53 

12* 

B.  of  Fundy. 

San  Miguel,  California  - 

9  25 

5 

Sable    Island,   N.    side, 

7  80 

4 

San   Pedro    Anchorage, 

9  45 

<* 

Nova  Scotia. 

California. 

Sable    Island,    S.    side, 

6  30 

4 

San  Rosa  Id.,  California 

9  30? 

5? 

Nova  Scotia. 

Sanboronbon    Bay,     S. 

10  45 

6 

Sables     d'Olonne,    Les, 

3  26 

14 

10 

America,  E.  Coast 

France. 

Sand  Cay,  United  States 

8  40 

2 

Sabon  Id.,  Durian  Strt.  - 

10 

SandalwoodBay,Fyii  Ids. 

6     0 

6? 

SacredBay,Newfoundland 

7  23 

2* 

Sand  Point,  G.  of  Liau- 

4  50 

7 

Sacrificios  Prt,  Mexico, 

3  15 

6 

tung,  Yellow  Sea. 

W.  Coast 

Sands  Pnt,  United  States 

11    13 

9 

Saddle  Id.,  East,  China, 

11     0 

14 

Sandwich  Port,  Malicollo 

5  30 

4 

E.  Coast. 

Id.,  New  Hebrides. 

Sado  (Yebisu),  Japan 
Safety  Cove,  N.W.  Coast 

5     0 

2 

SandyCape^Australia,E.C. 

8  50 

6-8 

1     0 

14 

11 

Cove,E.3tOf  Fundy 

Cove,  W.,  Bay  of 

10  33 

21* 

of  America. 

10  47 

23 

Sagitsu-no-ura,  Japan    - 

8     0 

9 

Fundy. 

Saguenay,  Chicoutimi,  G. 
St  Lawrence. 

4  11 

12 

8 

Hook,  United  States 

7  29 

H 

Id.,  Madagascar,W.C. 

5     0 

15 

Saguenay,  Tadousac,  G. 
St  Lawrence. 

2  45 

17 

10 

Islet,  Australia,  W.C. 

10  35 

IS 

PointRd.,MagellanSt 

12     0 

5 

Saigon  (C.  St.  James)   - 

11     0 

8 

Sang-tau  B.,  Yellow  Sea 

0  55 

7 

fSnTrrnn      CHtir^ 

5  30 

n 

m 

Sanguianga     (entrance) 

4  10 

9 

Cochin  China. 

Ecuador. 

Saintes,  Caribbean  Sea  - 

6  45 

Sanguir  Island,  Moluccas 

6 

Saipan  Id.,  Ladrone  Ids. 

6  45 

2* 

Sangwin  R.,Africa,W.Cst 

5  15 

4 

Sal,  Cape  Verde  Islands 

7  45 

5 

Sanmoon  Bay  (St  George 

10  20 

15 

Salango  Id.,  Ecuador     - 

12  41 

12 

Island),  China,  R  Coast 

Salcombe,  England 

5  41 

15 

ll£ 

Sannana  Bay,  Moluccas 
San-shui,Si  fciang,China, 

9 

8aldanhaB.,Africa,W.C. 

2     0 

6 

m 

5-6 

Sale  Macowa,  Red  Sea  - 

0  30 

« 

E.  Coast. 

Water, 
Full  and 
Change. 


Sprium.  Neaps. 


High 
Water, 

Full  and  ■ 


1'rui  R..  Patagonia, 


9  35? 
»  SO 
13  45 


i.'rui  Islands ,  South 

Island,  California 
renerife.  Can  j  ry  I  <.. 
M*rU  Island,  Chile 
ider,  Spain  - 
go  de  Cub*,  Cuba 
i«,  Spain 

■■■a  Id. ,  Moluccas  - 
Bay,  Sumtmwa  - 
ak  H.  (Moratabu 

-  Sanlubong  (entr.) 
-Sarawak  junction 
Ci'y,  Bor- 

w.c. 

mto  Bank,  Magel- 
Strah. 

Badrig  or  the 
•ewaj,  Wales. 
r-bweh  Reef,  Wales 
Bay,  Forwoia  - 
r  Id.,  B.  of  Bengal 
irea  Reef,  A  ustrulis, 

wu»(city),0.  S.  - 

(entrance),  U.S 

Point.  Blackwater 
it,  England. 
way,  Shetland 

orough,  England  • 
Sboal,  Fili- 

iea  Bifen,  Africa, 
Cosatt. 

iih,      Tiree 


■n«r  Retreat,  N.W. 
■at  of  America. 
(St.  Agnea  Id.)   ■ 

-  (St.   Mary   Id.), 

-  Treacow 
ear  Bay,  Patagonia, 
Coaat. 

rtl i   Loch,  Atbline, 

chad. 

m,  England 

"oie,  Grand  nfanan, 

rf  Tandy. 

L,  C  Sable,  Bay  of 

»dy. 


1   30 
10  SO 

3  30 


e  so 

s  10 

7  30 


S  13 
7  SO 
13     0 


Sen  mount  Bay,   Mulroy 

B.,  Ireland. 
fl llll >Ml|||  San,  Braiii    ■ 

Tierra  del  Fuego 

Spain,  N.  Coast 

B,  Africa.  S.C. 

Sednshigar    Bay,*   Hin- 

doostan.  \V.  Coast. 
Sodilili.,  China  S*a,W.C. 
Kcor    River,  Hindoostan, 

W.  Coaat. 

Jnggee 

Ssnora  Wedie  Bay,  Java 
Siiin,  Isle  de,  France 
Sdt-ncy  Bay,  Lapland    ■ 
Sclsea  Bill,  England 
Sl'llliahmoo  Bay,  Gulf  of 

Georgia,        America, 

N.W.  Coast- 
Senegal  (Bar) 

(Guct  N'dar) 

(St.  Louis),  Africa, 

W.  Coast. 
Stoul  liiver,  Korea: 

Po-ten-mai 

Seoult 
Serraia,  Hindu  oitan,  ' 

Sen-ana  Bank,  Mosquito  C. 
Se  mm  il  la  Ban  k,  M  osquilo 

Coast. 
Susluiii  1-liinJs.ITang-chu 

Bay,  China,  E.  Coast. 
Seiubal,  Portugal 
Seudre,  B.,  (entr.),  France 
Seychelles  Archip.(Mnyh« 

Id-,  Indian  Ocean). 
ieymour    Narrows,   Bri- 
tish Columbia. 
Seypan  Id.,  tee  Saipan. 
Seven  Islands,  Lapland  • 

Bay,  Gulf 

it,  Lawrence. 
Sha-lui-ticu  Bants  (nest 

part),  Yellow  Sea. 
Rli;ih     Kadiin,     Arabia, 

S.E.  CoaBt. 
Sliiil/bu-saifch,    Arabia, 

S.E.  Coast. 
Shalbct  Island,  Hindoo- 

an,  W.  Coast. 
Shallow  Harb,  Falkland 

Ida. 
Shan  gh  ai,Tan  g-tse-Ki  ang, 

China,  E,  Coast. 
Sbao-king,      Si     Kiang, 

China,  E.  Coast 
Sharja,  Persian  Gulf 
Sharks  Bay,  Naturalists 

Channel. 


bag  tidM  rise  a.m.  6  feet,  p.m.  7f  feet  from  October  Ut  March  j  and  the  contrary  during  the  real  of 
tibe  Binr  Biati,  spring  tides  risa  from  16J  feet  at  the  entrance,  to  6i  feet  at  SoouL 
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Place. 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Place. 


Neaps. 


Sharks  Bay,  Denham  Sd. 
— — —      Freycinet 

Reach. 
— — — —      Freycinet 

Estnary. 
~^— —  Cape  Perron 
■  HamelinPool 

— — —  Australia, 

N.W.Coaat 
Sharpness,  England 
Shediac    Harbour,  New 

Brunswick. 
Sheephaven,  Ireland 
Sheerness,  England 
Sheet  Harb.,  Nova  Scotia 
ShefeenIsland,Africa,S.C. 
Sheffield  Island,  U.  States 
Shelburne,  Nova  Scotia  - 
Sheldrake    Island,    Gulf 

St  Lawrence. 
Sherbro  R.,  Africa,  W.Cst 
Shields,  North,  England 
Shihtau  Bay.  Yellow  Sea 
Ship  Harb.,  Nova  Scotia 

(New  Id.), 

Falkland  Islands. 
Shippigan,      Gulf      St 

Lawrence. 
Shoal  Bay,Australia,  N.C. 

E.  Coast     - 

Sboal  Water  B.,  Australia, 

E.  Coast. 
Shoalhaven  River,  Aus- 
tralia, E.  Coast. 
Sholl  Bay,  Smyth  Chan- 
nel. 
Shoreham,  England 
Shushartie  B.,VancouverL 
Si  Kiang  or  West  River, 
China,  E.  Coast: 
„        (San-shui) 
„        (Sbao-king)  - 
„        (Wuchan) 
Siak  River,  Malacca  Strt 

off  the  town 

Sidmouth  Cape,  Australia, 

E.  Coast. 
Sierra  Leone, Africa, W.C. 
Sillebar  R.  (Bar),  Sumatra 
Simidsu,  Japan 
Simoda  Port,  Japan 
Simonoseki,  Japan 
Simons  Bay,  Africa 
Simons  St,  Island,  U.S. 
Simpson      Port,    N.W. 

Coast  of  America. 
Singapore,  New  Harbour, 

Malacca  Strait 
Singoteer  Mata,  Hindoo- 

stan,  W.  Ccast 
Sinoa,  Africa,  W.  Coast  - 


h.  m. 
12     5 

3  0 

4  15 

12  45 

5  0 


{ 


7 
1 
8 
5 
0 
8 
4 


58? 

0 

0 
32 
37 

6 
40 


10  58 
8     4 

6  0 

7  50 
3  23 
1  30 

7  54 
10  30 

3  42 

6     0 

8  30 

10  30 

8  30 

11  45 
11  34 


9     0 
9  15 


7 
6 
7 
5 
8 
2 
7 
1 


55 
0 
30 
0 
30 
44 
43 
30 


9  45 
5  20 
5     0 


} 


ft 
5 
5 

3 


28? 


11} 
16 

12 

H 

7 
5 

6 

13J 
9 

6* 


18-25 

12-18 

G-9 

6 

18 
12 


12 
11 
10 

8 

7 

3-5 

8 

5i 

H 
17-22 

10 

24 

4 


ft. 


15? 
2 

*i 

13* 

H 

3 

I 

5 

10 
7 

H 

i 
i 

3 

10-15  I 

I 


13* 


5-6 

3 

1-1* 


6 
3} 

14-17 


High  Rise. 

Water, 
Full  and 
Change.  Springs. 


Sir  C.  Hardy  Ida.,  Torres 

Strait,  E.  Coast 
Sir   E.   Pellew  Islands, 

Australia,  N.  Coast. 
Sisal,  Gulf  of  Mexico     - 
Sitka,     America,  N.W. 

Coast* 
Skaapen    Fiord,    Feres 

Islands : 
Between  Stormoe  and 

Sandoe. 
Between  Hestoe  and 
Sandoe. 
Skagen    or   the    Skaw, 

Jutland. 
Skerry,  Great,  EL  side, 

Pentland  Firth. 
Skerry,  Great,  W.  side, 

Pentland  Firth, 
Skerries,  Ireland,  N.  Cst 
Skerries,  E.  Coast. 
Skidegate   Inlet,  Queen 

Charlotte  Islands. 
Skip  Ness,  Scotland 
Skull,  Ireland 
Slaughden,  Orford,  Eng- 
land. 
Slievebane  Bay  Ireland, 

W.  Coast 
Sligo  Bay  (Mullaghmore) 

Ireland. 

■  Harbour,  Ireland 
Slyne  Hd.,  Ireland,  W.C. 
Smalls    lighthouse,  St 

Georges  Channel. 
Smerwick,  Ireland 
Smith  Sound,  Newfound- 
land. 
Smithville,  United  States 
Smoky  Bay,   Australia, 

S.  Coast 
Smyth   Harbour,  Tierra 

del  Fuego. 
Snape    Bridge,    Orford, 

England. 
Snapper  Point,  Australia, 

S.  Coast 
Socoa,  France 
Society  Bay  (SulivanBay), 

Yellow  Sea. 
Socotra  Id.,  Indian  Ocean 
Sofala  R.,  Africa,  E.  Coast 
Solitary  Ids.,  Australia, 

E.  Coast. 
Solomon  Ida.,  IndianOcean 
Solovet  Road,  White  Sea 
Sonderho,  Fano,  Denmark 
Sookc    Harbour,    Van- 
couver Island. 
Soonmianee       Harbour, 

Persian  Gulf. 


ha   m. 

9  15 
7  30 


0  34 


ft 
10 

4-7 

2 
5-7 


5  0 

»* 

n 

5  30 

»* 

n 

5  56 

1 

11  4 

'f 

i 

10  53 

6  15 

11  0 

1  0 

5 
13 
17 

a 

1C 

u 

11  50 
4  2 
1  0 

9 

91 
7* 

3 

5  49 

10* 

3 

5  18 

"i 

8 

5  23 
4  30 

6  0 

21 

1 

M 

3  50 

7  8 

11* 
** 

1 
1 

7  19 
12  15 

6 

4 

12 

«* 

3  0 

6 

4  40 

8* 

5-: 

3  19 
0  15 

12J 
8 

a 

7  20 
4  0 
9  15 

8 

19 

5 

i 

1  30 
5  0 

2  22 
2  0 

5 

4 

** 
8 

9  0 

9? 

>T« 


*  The  rirte  at  Sitka  as  given  by  Commander  Pearce,  H.M.S.  Alert,  in  his  remarks  in  I860  does 
exceed  7  feet,  but  on  the  authority  of  Commander  Pike,  H.M.S.  Devastation,  (1862,)  the  local  pilots 
that  the  rise  sometimes  is  as  much  as  16  feet  ^^ 
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High 
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Fall  and 

Change. 


Rise. 


Springs. 


Neaps. 


aia  Bay,  White  Sea 
eta.  White  Sea    - 
White  Sea 
*ya  Strait,  Java  - 
— Jansen  Chan- 

Farallon,  California 
Rock,  Ireland 

mpton,  England  - 

West  Bay,  New 

ridence* 

— Cape,N.Zealand 

mess,  Scotland    • 

rold,  England 

Fort  Trinidad      - 

rds    Bay,    New- 

dland. 

t  Bay,  Africa,  W. 

it 

n  Anchorage,  Bay 

andy. 

.R,  Africa,  a  W.C. 

r    Gulf;  (Thorny 

age,)  Australia,  S. 

it. 

•  Point  Lowly 

-  Port  Augusta*  - 

-  Point  Riley 
-Wallaroo  - 

Roads,   Mediter- 


i  Core,  B.  of  Fnndy 
Id^  China,  E.  C.  - 
roog,  Germany    - 
ergen  (Bell  Sound) 

Danes  Sound 

Pt  (Humber  R.> 

^and. 

Island,  Tierra  del 

on  Id.,  Yellow  Sea 
oomFort,  Oregon 
sis  Port,  Australia, 


Falkland 

ids. 

t  Harbour,  Tierra 

Puego. 

t>Firth  of  Forth, 

land. 

>  Cays,  Bahamas  - 

on  (Tees),  England 

idd  (Loch  Erive), 

Hand. 

oven,  Scotland     - 

gton,  United  States 

way,  Lewis  Island, 

land. 

ford(KallardPointX 

and. 


{ 


h.  m. 
2  40 

11  44 

6  80 
irr. 
irr. 

10  37 
10  58 

10  30 

12  45 

7  30 

12     0 

11  20 
10  20 

4  30 
7  45 

10  50 


ft. 

6 
18 

5* 

8* 


} 


li  42 

10  50 

12 

0 

7 

0 

8  30 

5  45 

5 

45 

4  30 

11 

35 

10 

0 

11 

80 

8 

56 

0 

24 

5  26 

4  80 

1 

30 

4  46 

8 

80 

7 

45 

2 

50 

3 

52 

7 

0 

4  40 

7 

8 

1 

10 

9 

7 

6 

46 

10  53 

*4 

13 
13 

4 

7 
28 

4 

*4 

5-6 


5-6 
6-8 


6-8 
9-12 

4f 

4-5 
5 


8 

8 
11 
4-6 

7* 

4 

n 

4 
11 


14 

»4 
13 

14 


ft. 


34 

10} 


44 

3 
3 


83 


3 
30} 


15 


8 


11 
3 

H 
n4 


Place. 


High 
Water, 
Full  and 
Change. 


Rise. 


Springs. 


Neaps. 


Strangford  Quay   - 
Head  of  Lough 

(Turley  Rocks). 
Streaky   Bay  (Blanche- 
port),  Australia  S.  C. 
Stroma,  S.  side,  Pentland 

Firth. 
Stromness,  Orkneys 
Stuart  Channel  (Oyster 

Harbour). 
— — —  Cowitchin 

Harb.,  Vancouver  Id. 
Stuart  Island,  Strait  of 

Georgia. 
Sturge  Narrows,  Strait  of 

Georgia. 
Suadiva  Atoll,  Maldives 
Sual  Port,  Luzon      -    - 
Suderoe  Fiord,  Faroe  Ids. 
Suez  Bay  (head  of  Gulf), 

Red  Sea. 
Sughra,  Arabia,  SJE.  Cst 
SumburghHead,  Shetland 
Sunday  or  Raoul  Island, 

S.  Pacific. 
Sunderland,  England     - 

N.,  England  - 

Supe"  Bay,  Peru    - 
Surat    (entrance),.  Hin- 

doostan,  W.  Coast 
(town),Hmdooa£an, 

W.  Coast 
Sarin,  St,  France     -    - 
Surinam,  Guayana 
Sussex  Port,  Falkland  Ids. 
Sutton  Pool,  England    - 
Sviatoi  Nos,  Lapland     - 
Svinoe  Fiord,  Faroe  Ids. 
SwainReefs,Au8tralia,E.C. 
Swallow  Bay,  Strait  of 

Magellan. 
Swan  Id.,  Bass  Strait     - 
Point,     Australia, 

W.  Coast 
Swan  River,  Gage  Road 
Port  Grey, 

Australia,  W.  Coast 
Swansea,  (Mumbles 

Lighthouse),  Wales. 
Swatau,  China,  E.  Coast 
Swift  Bay,  Australia,  N. 

Coast. 
Swona,  E.  side,  Pentland 

Firth. 
W.  side,  Pentland 

Firth. 
Sydney,  Australia,  E.  Cst 
Sydney  Harb.,Cape  Breton 
Ta-tsing  ho  Yellow  Sea  - 
Table  Bay,  Africa,W.  Ost 
Taboga,  New  Granada  - 


h.  m. 
12  31 
12  44 

ft. 
10} 

114 

1  0 

5 

9  47 

*4 

9  0 
6  0 

10 
10 

10-12 

6  0 

12-14 

6  0 

12 

1  0 

6  0 

2  0 

4 
6 

»4 
6 

8  0 

9  45 
6  0 

6 
5 

3  22 
2  30 

4  50 
2  45 

1*4 
15 

3 

19 

4  0 

19 

4  11 
6  0 

8  15 

5  32 

9  15 
12  0 
10  25 

1  17 

'3 

6 

154 
14 

6* 
10 
5 

9  35 
0  10 

6 
26 

8  50 

9  0 

2f 

i-i4 

6  1 

27* 

3  0 
12  0 

9 
18 

10  24 

10 

9  35 

10 

8  88 

9  0 
4  10 
2  40 
4  0 

4J 

5 

104 

14 

ft. 

94 


6 

74 


n 


ii 

"4 

15 


11 

11} 
*4 


24 


74 
7 

4 
4 
8 


Port  Auguata,  when  the  wind  veers  round  to  West  and  South,  and  blows  strong,  the  rise  has  been 
;  m  16  feet    Commander  John  Hutchison,  R.N.,  Admiralty  Survey,  South  Australia,  1862. 
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Higb 

Rise. 

High 

Rise. 

Place. 

Water, 
Full  and 

Place. 

Water, 
Full  and 

Change. 

Springs.  Neaps.  1 

■ 

Change. 

Springs. 

No 

h.  m. 

ft. 

ft 

h.  m. 

ft 

ft 

Tabou  R.,  Africa,  W.Cst 

4  45 

3-4 

Ta-Tong  River,  Korea  - 

6  30 

13 

Tabuai  Island,  S.  Pacific 

o 

K0 

Tauranga  Harbour,  New 

7  10 

6 

t 

Tadeo,  San,  River,  Pata- 

11 45 

6 

Zealand. 

gonia,  W.  Coast 

Tavoy  B.,  (entrance)  Bay 

10  ao 

20 

Tahiti,  S.  Pacific 

noon. 

1* 

of  Bengal,  E.  Coast 

Tahri,  Persian  Gulf 

5    o? 

Tay  River  (Bar),  Scot- 

2    6 

16 

1 

Tai-cho  ho,  Yellow  Sea  - 

0  15 

6 

land. 

Taichow  Ids.,  China,  R  C. 

9     0 

14 

Tay-bay-oo-bay,    China 

10  15 

6 

Tai-Tai  Bay,  China  Sea, 

9  30 

5j 

Sea,  £.  Coast 

E.  Coast 

Teavarua  Harb.,  Raiatea 

irr. 

1 

Takush  Harbour,  British 

1     0 

14 

9 

Id.,  S.  Pacific 

Columbia. 

Tebonkos  Road,Baly.  (N. 

5    0 

H 

Talcahuano,  Chile 

10  14 

5 

Coast) 

Talcan  Island,  Patagonia, 

1     3 

15* 

Teelin  Harb.,  Ireland     - 

5  16 

»i 

1 

W.  Coast 

Tees  R.  (Bar),  England 

3  45 

15 

i: 

Tailung  Channel,  Canton 

1  30 

«* 

Teignmouth,  England    - 

6     0 

13 

i 

River,  China. 

Tellicherry,  Hindoostan, 

11  40 

5 

i 

Ta-lien-whan  Bay,  Yel- 

10 47 

10} 

8 

W.  Coast. 

low  Sea. 

Tenby,  Wales 

5  42 

27 

t 

Tama  no  Ura  Harbour, 

8  40 

6-8 

4-6 

Tener  Cape  Verdife,  Ida., 

H 

■ 

Goto  Id.,  Japan. 

(Santa  Cms). 

Tam-Sui  Harbour,  China 

11  45 

7-10 

Terceira,  Azores 

12  32 

4* 

Sea,  E.  Coast 

Teriberka  R.,  Lapland  - 

7  20 

12 

Tamar  R.,  George  Town, 

12     5 

10 

n 

Teremakau  River,  New 

9  55 

9 

Tasmania. 

Zealand. 

Tamar  R.,   Launceston, 

1     0 

12* 

Terschelling        (West), 

8  40 

6 

Tasmania. 

Netherlands. 

1    40 

6 

Tetrina    Whitp  FU*. 

3   17 

7 

Strait. 

i   t\t 

V 

Tetuan,  Africa,  N.  Coast 

V      M.  § 

2  23 

3* 

Tamatave,    Madagascar, 

4  18 

8 

Texel   (outside  Shoals), 

6  30 

4 

E.  Coast. 

Netherlands. 

Tampa  Bay,  United  States 

11  21 

If 

Ik 

Thirsty  Sound,  Australia, 

10  45 

12-18 

Tanabc,     Ei     Channel, 

6     0 

6 

5* 

E.  Coast 

Japan. 

™ 

Thomas  St.,  Id.,  Africa  - 

3  25 

4} 

Tanera,  Summer  Islands, 

6  37 

14 

10* 

Thompson  Sd.,  New  Zea- 

11 30 

8 

Scotland. 

land. 

Tangier,  Africa,  N.  Coast 

1  42 

8 

Thorny  Passage,  Spencer 

12     0 

&-% 

Tangtang  Harbour,Mada- 

4  30 

6 

Gulf,  Australia,  S.  C 

gascar,  E.  Coast 

Thorsminde,  Jutland 

3  34 

2 

Tanjong  Api,  China  Sea 

7 

Three  Hummock  Island 

11  30 

10 

Tanjong  Bolus,  Malacca 

9  30 

10} 

* 

(E.  side),  Bass  Strait 

Strait 

Three  Kings  Islands,  New 

8     0 

7 

Tanna,  New  Hebrides   - 

5  35 

3 

Zealand. 

Tappahannock,     United 
States. 

0  42 

2 

H 

Three  Points  Cape,  Africa, 

4     0 

4 

W.  Coast 

Tappanoely  Harbour,  Su- 

6 10 

6 

Three  Rivers,  River  St 

U  30 

1 

matra. 

Lawrence. 

Taranaki  or  New  Ply- 

9 30 

12 

9 

Throgs  Point,  U.  S.      - 

11  20 

H 

mouth,  N<*»r  Zealand. 

Thurso,  Scotland  - 

8  28 

18} 

Tarbert,  Ireland      -     - 

4  57 

144 

10* 

Ticao  Island,  (Port  San 

6  30 

6 

Tarifa,  Spain 

1  46 

6 

H 

Jacinto)  Filipinas. 

Tarn  Pt,  Solway,  Scot- 

11 22 

23 

18 

Tictoc  Bay,  Patagonia  - 

1  45 

11 

land. 

Tien-pak  Harb^  China, 

12     0 

H 

Tarpaulin  Cove,  United 

8     4 

2} 

«i 

East  Coast 

■     ■ 

States. 

Tilly  Bay,  Strait  of  Ma- 

1 80 

6 

Tarrytown,  United  States 

9  57 

4 

H 

gellan. 

TaskS,  Japan 

9  44 

H 

l*f 

Timballier   Bay,  G.   of 

irr. 

2 

Tatamagouche,       Nora 

10     0 

8 

5 

W    9 

Mexico. 

Scotia. 
1  Tatiyama  Bay,  Japan    - 

5  50 

5 

Tinghae,  Chusan,  China, 
E.  Coast 

11     O 

12 

High 

Bine. 

High 

Hue. 

Im. 

Water, 

Full  and 

Phwe. 

Water, 

Full  and 

Change. 

Springs. 

Seam. 

Change. 

Bpringa. 

Neapa. 

h.  m. 

ft. 

ft. 

ft. 

ft. 

LTlbbWUl  St*  - 

8    0 

4 

9 

Tristan  da  Conba,  Sonth 

8 

,  Isle  of  Mnll 

5  36 

13 

H 

Atlantic. 

Point,  Banks/ 

8  30pm* 

}- 

Triton  Bay,  New  Guinea 

1     8 

7 

1 

10    o**t 

Harb.,  Newfound- 

7   07 

3-4? 

BlMd       «> 

11     0? 

s 

land. 
Bank,   Magellan 

9    0 

15 

,  S.  Pacific     - 

s  so 

6 

Harts  China, 

11  30 

19 

Tronisii,  Norway  ■ 

1  46 

S 

Troon,  Scotland 

11  50 

10 

?i 

tamany 

■If  of  Kutch, 

9    1 

11* 

Troubridge  Shoals,  Aoa- 
tralia  S.  Coast 

4  18 

7 

4-« 

1  SO 

16 

13 

Truro  (Quay),  England 

5     5 

10 

e 

Id,  Bias  Bay, 

8    0 

Tsang  -chow     Id,,     Bial 

8  30 

;.  Coast 

Bay,  China,  E.  Const 

rint,  Australia, 

»  45 

6 

8 

Tsau-liuup-lmi  or  Chosen 
Harb.,  Korea. 

7  45 

1 

5 

irbour,  British 

3    0 

IS 

111 

T^Q-.-ilhJ  Sound,     ,, 

8  30 

8 

6     ! 

Tsugar  Strait,  Japan 

5     0 

6     0 

18* 

10 

Taumga,  Japan 

9 

:  Chile- 

•  *S 

Tudri  River  (bar),  Hin- 

10     0 

•J 

H  ' 

.  Africa,  W.C. 

3  80 

a 

doostan,  W.  Coast 

irgin  Inlands  - 

8  SO 

it 

Tndwall,St,Road,Walea 

7  46 

14 

Florid*,  u.  a 

6  56 

Tuesday  Bay 

1     0 

6 

la  Vun  Beef, 

6    8 

Tumaco  Road,  Ecuador  - 

9  39 

19 

Tunis,  Mi-diterraoean     - 

3 

,  China,  E.  C. 

9  SO 

13 

Tnrka  Islands,  Bahamas 

3 

Galapagos     - 

IHark.TirriM 

t 

? 

Turna  Bay,  While  Sea  - 

9  54 

11 

9  80 

Tomer  C,  Prince  Edwd. 

6  10 

4 

9     i 

Island. 

1  Port,  Oregon 
PrisoeEd.Id. 

3  49 

4 

Turon  B.,  Cochin  China 

3     0 

4 

| 

7    0 

3* 

9 

Turtle     Islnnd     (North), 

11    0 

18 

xbour,  British 

19    0 

16 

". 

Australia,  W.  Coast 

S.  Pacific 

6  11 

4 

land,     Korea, 

8  68 

H* 

H 

Tuticorin    Hare.,   G.   of 
Manar,  Buy  of  Bengal, 

1   16 

H 

U 

11  46 

7 

"W  Coast 

!»  Lough,  Ire- 

ft  10 

111 

Bf 

Tutukaka  Harbour,  New 
Zealund. 

7     0 

9 

7    ' 

France  - 

6  89 

96 

18J 

Tweed    River    (Danger 

9  80 

6 

*i 

d.  While  Sea  - 

10  48 

ao 

Point),  Australia  E.G. 

Newfoundland 

7     0 

6» 

6 

Twofold  Bay.  Australia, 

8  15 

5-7 

5 

■ran™    - 

11     9 

S7 

91 

E.  Coast 

ea  Point,  Pat*. 

1  16 

16 

Tylutiap  Hnrb.  Java,  S.C. 

8  45 

.3 

V.  Coast 

Tynemoutb(  Bar).  En  p  land 
Tyssen  Id.,  Falkland  Ida. 

3  90 

lit   ; 

Golf  of  Mexico 

4 

8    0 

6 

9  35 

Tj-tando  Inlet,  Java 

6  30 

5 

H 

Itlltn,  Ceylon, 

8  18 

9 

1* 

Typa  Anchorage,  Chinn. 

E.  Coast 
1,'batuba,  Brazil     - 

10     0 

7 

0.,  G.  of  Siam, 

8    0 

4     0 

a 

ea,"W.  Coast 

Uione,  New  Caledonia  - 

ft  48 

j 

(Port    Spain), 

4  80 

4 

8 

L'iet  North  (  Kallin),  Scot- 

5 59 

is] 

H 

land,  W  Coast. 

I 

*j  (Bun  id.) 

7  99 

3* 

9 

(  Valley),  Scot- 

6  10 

"i 

«i 

land,  W.  Coast 

1 

arbour,    New- 

7  10 

3i 

* 

South,  (Loch  Boia- 

5  47 

19} 

91  | 

id. 

dnie),  Scotland,  W.  C. 

ipening,  Great 

9  19 

7-12 

Ulladalla  Harbour,  Au§- 
tralin,  E.  Coast. 

8  SO 

6 

i 

pia),  afediter- 

10  90 

9 

Ullapool,   Loch  Broom, 
Scotland. 

ft  40 

I«* 

lot 

High 

Bite. 

High 

Bite. 

Flaw. 

Water, 
Full  and 

Place. 

Water, 

Full  and 

Change. 

luring* 

Neap*. 

Change. 

Springs.  !fa| 

h.  m. 

ft. 

ft. 

t«. 

ft 

ft. 

Uramcu  Kakheilah,  Per- 

7 30? 

8? 

Victoria,  St  Juan  de  Fuca 

Irr. 

7-10 

5-1 

sian  Golf. 

Strait. 

Underwood    Port,    New 

6  10 

8 

6 

Victoria  River,  Holdout 

9    0 

16 

ID 

Zealand. 

Reach,  Australia,  N.W. 

Ungava,  Hudson  Bay*  - 
Union  Bay,  La  Plata     • 
Union,    Port    la,   G.   of 

67 

Coast. 

12  19 

19-24 

3  15 

i^ 

■! 

Flat,  Australia,  iGr 

Fa  usee  a.  Cent.  America. 

Coast. 

Unsanp,  Borneo 
Upemivik,  Greenland    . 

H 

8 

11     0 

Australia,  N.W.  Coast 

Upstart   Bbv,  Australia, 

9     0 

TnrtlePt, 

7  IS 

7-18 

E.  Coast. ' 

Australia,  N  W  Coast 

I~r:iga.  .Tj]ian 

5   55 

*i 

1-1 

Victory    Yass,      Smyth 

1  95 

8 

Ursiktimi.  Japan 

7  30 

"5 

Chan.,S.America,W.C 

Vrie  Firth,  Shetlands     - 

9  45 

6* 

5 

Vigo,  Spain  - 

Vila    Harb.,    Sandwich 

3     O 

12-13 

L'rsi,bl.l..Pilawan,China 

11     0 

7* 

5     O 

S 

Sea,  E.  Coast. 

Id.,  New  Hebrides. 

L'stame  Port,  Australia. 

W  Coast. 
Ushant,  France        -     - 

1  49 

34 

VinHarbour.G.StLtw- 

5  43 

S 

I 

3  32 

19t 

18! 

Vincent,  St,  Cape,  Mada- 
gascar, W.  Coast. 

4  45 

12 

Ushruffi  Islands, Red  Sen 

6  14 

2-6 

Utria,  New  Granada      - 

4     0 

12 

Caribbean  Sen 

3    O 

It 

Vstrii,  Norway 

19     0 

9 

n 

Port  St,  New 

5  SO 

*I 

Valdivia  Port,  Chile      - 

10  39 

5 

Caledonia. 

Valeolia  Harb.,  Ireland  - 

3  43 

8 

Vingorla,  Hindoostan,  W. 

11      O 

8 

( 

Valer  y  S  t  .en-  Ca  u  * ,  France 

10  46 

27 

St 

Coast. 

sur-Somme, 

11  46 

27 

Virgin      C,      Magellan 

8  SO 

36-42 

Strait 

Vallay,  North  Uist,  Scot- 

6 10 

"1 

Bi 

Viti  Leru,  Fijii  Id. 

6  47 

si 

land,  W.  Coast. 

Vivero,  Spain,  N.  Coast 

S     0 

15 

V  alien  a  r    R.,    Patagonia, 

0  18 

Viziadroog.     Set  Geriai' 

W.  Coast. 

Vladimir,  St.,  Bay,  G.  of 

I 

Valparaiso,  Chile 

9  89 

Tartary. 

Vanderlin    Island,   Aus- 

9 30 

7 

Volcano  Ids.,  China,  E. 

11  30 

13 

tralia,  N.  Coast. 

Coast 

Vansi  ttart  B  a y ,  Australia, 

9  15 

6 

VoronOT  C,  White  Sea  - 

11  SO 

17 

N.W.  Coast. 

Vulavn,    Isabel    Island, 

About 

4-5 

Vansittarts  Saddle,  Yel- 

4 20 

10 

8* 

Solomon  Islands. 

4b. 

low  Sea. 

Vyk,  F<jr  Island,   Dei 

8  11 

H 

Van  Port.   SeeALcmone, 

3     6 

New  Caledonia. 

W:i;i«ch-  Finn!,  Fajroelds. 

S     O 

H  '    * 

Vatoa  or  Turtle  Island, 

6   11 

Waddington  Harb.,  Bute 

6     O 

13 

S.  Pacific. 

Inlet  B.  Columbia. 

Vnru,  South  Pacific 

6  90 

S 

Wahaay  narb.  (Cenun), 

6     O 

3-4 

Veere,  Netherlands 

1  90 

IS 

N.  Coast  Moluccas. 

Ventrv,  Ireland 

3  44 

10. 

7* 

Wnikato  R..  New  Zealand 

9  30 

12 

VcniislJay.AuatnilUvS.C. 

11   56 

7 

\Yaikawa  linrbonr,  New 

S  30 

■ 

Harbour,  Austra- 

2  15 

6 

Zealand. 

lia,  S.  Coast. 

WairM  River,  New  Zea- 

6 43 

7 

Vera  Crux,  G.  of  Mexico 

2 

land. 

Vermilion    Bay,    G.    of 

far. 

n 

n 

Wakaja  Id..  Fjjii  Id..    - 
Wakefield    Port,     Au 

e   o 

4 

4  40 

11 

Vernon  Chan.    (Chnsan 

n  40 

14 

iralia,  S.  Coast 

Attn),  China,  E.  Coast 

Walker  Creek,  Choise 

6  90 

si 

Verso  yah,      Hindoostan, 

12     0 

16 

13 

Id.,  Falkland  Ids. 

W.  Coast 

,  B.  Tyne,  Eng- 

10, 

Verte  Bav,  Suva  Scotia 

10     0 

9 

5 

land. 

Victoria  Port,  Brail!     - 

3     0 

4 

Wallace  H«r.,Nova  Scotia 

10  so 

8 

1 

Australia, 

9  40 

S 

Wallia  Id.,  Torres  Strait 

in. 

7 

S.  Coast. 

Walton  Bay,  England    - 

7    8 

39||    * 

High 

Rise. 

High 

Rise. 

, 

Water, 
Full  and 

Place. 

Water, 
Full  and 

Change. 

■i|,r!Ji^» 

Neaps. 

Change. 

Springs. 

Neaps. 

Bay,    Africa, 

1  54 

li. 
t 

ft, 

Wells  Bar.  England 

6  20 

ft. 
18 

ft. 

{.   (entrance), 

9     0 

is* 

Weuman  Isles,  Galapagos 
"Weser  (entrance),  Ger- 

S    10 
11  30 

14 

-(City),  China, 

9  30 

14 

(light  vessel)   „- 

IS  SO 

10 

Bay,  Yellow 

2  30 

9 

7 
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NOTICE. 


If  it  be  desired  to  reduce  the  Mean  Time  at  any  Place  to  that  of 
Greenwich  (or  Railway)  Time,  (which  latter  is  used  in  the  Tide  Tables, 
published  in  Liverpool  and  Glasgow,)  the  following  correction  must 
be  applied  to  the  Time  given  in  these  Tables  :— 

Minutes. 


Brest 

- 

+ 

18 

Devonport 

- 

+ 

*7 

Portsmouth 

- 

+ 

4 

Dover 

- 

— 

5 

Sheerne8s 

- 

— 

3 

Harwich 

«* 

— 

5 

Hull 

« 

+ 

1 

Sunderland 

- 

+ 

5 

North  Shields 

- 

+ 

6 

Leith 

- 

+ 

13 

Thurso 

* 

+ 

14 

Greenock 

- 

+ 

*9 

Liverpool 

• 

+ 

12 

Pembroke 

- 

+ 

20 

Wcston-super-mare 

a» 

+ 

12 

Holyhead 

- 

+ 

18 

For  the  Irish  Ports,   should  Dublin  Mear 

i   Time  be  required,   the 

following    correction    must  be  applied 

to 

the 

time  given  in   these 

Tatles  :— 

Minutes. 

Kingstown 

m 

— 

1 

Belfast 

- 

— 

2 

Londonderry 

■i 

+ 

4 

Sligo 

- 

.+ 

9 

Galway 

- 

+ 

11 

Queenstown 

- 

+ 

8 

Waterford 

- 

+ 

3 

The  above  corrections  are  also  given  at  the  foot  of  each  page  under  the 
place  for  which  the  times  and  heights  of  high  water  are  predicted, 
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ADVERTISEMENT. 


hf  the  following  Tables  the  time  of  High  Water  is  given  to  Mean  time  at  Place* 
rhose  who  are  desirous  of  knowing  the  Apparent  time,  (or  that  shown  by  the  Sun,) 
it  which  High  Water  occurs,  must  apply  the  equation  of  time,  by  addition  or  sub- 
traction, as  directed  for  that  purpose. 

The  height  of  the  tide  in  these  Tables  is  calculated  from  the  mean  level  of  the  low 
water  of  ordinary  springs,  because  the  soundings  expressed  in  most  charts  are  reduced 
to  that  leveL  The  height  therefore  which  is  given  at  each  place  is  the  actual  rise  of 
high  water  above  the  mean  low-water  level  of  spring-tides. 

In  the  column  of  the  Moon's  transit,  (m)  stands  for  morning,  and  (a)  for  afternoon. 

The  Moon's  age  is  given  in  days,  and  tenths  of  a  day,  from  the  time  of  her  conjunc- 
tion, or  change;  thus,  it  is  New  Moon  on  the  5th  of  July,  at  6h.  25  m.  in  the 
afternoon,  and  therefore,  on  the  6th  of  July,  at  noon,  the  moon  being  i/h.  35  m. 
old,  her  age  may  be  accounted  as  seven  tenths  of  a  day,  and  is  expressed  by  0*7. 

The  highest  tides  take  place,  on  the  west  coast  of  Ireland  and  on  the  south 
coast  of  England,  three  transits  after  the  New  and  Full  Moon,  unless  diverted  by 
gales  of  wind  or  other  extraordinary  causes.  Along  the  east  coast  of  England,  they 
take  place  four  transits  after  the  New  and  Full  Moon.  In  the  river  Thames  they 
occur  five  transits  after  the  same  epoch.  These  differences  arise  from  the  fact,  that 
the  same  tide-wave  which  produces  high  water  on  the  west  coast  of  Ireland  takes  half 
a  day  in  its  progress  thence  to  the  east  coast  of  England,  and  a  whole  day  before  it 
arrives  in  the  river  Thames. 

The  time  of  high  water  at  Brest  is  added  for  the  benefit  of  vessels  navigating  along 
the  north  coast  of  France  and  adjacent  sea. 

Immediately  after  the  Tide  Tables,  at  page  98,  will  be  found  a  convenient  method  of 
deducing,  from  them,  the  height  of  the  tide  at  any  intermediate  hour,  between  high 
and  low  water. 

At  page  100  are  given  corrections  for  finding  the  depth  at  high  water  on  the  dock* 
aills  at  Falmouth,  Devonport,  Plymouth,  Portsmouth,  Sheerness,  Chatham,  Woolwich, 
Deptford,  London,  Hull,  Middlesbrough,  Hartlepool,  Sunderland,  Newcastle-upon- 
Tyne,  Leith,  Cardiff,  Pembroke,  Holyhead,  Liverpool,  Birkenhead,  Dublin,  and 
Londonderry. 

At  page  103  will  be  found  a  collection  of  Constant  Differences,  by  which  the  time 
and  height  of  high  water  at  certain  other  ports  may  be  approximately  found. 

At  page  108  a  description  is  given  of  the  general  set  of  the  tides  in  the  neigh- 
bourhood of  several  parts  of  the  coast,  including  a  full  account  of  the  streams  among 
the  Orkneys,  and  through  the  Pentland  Firth,  by  Captain  F.  W.  L.  Thomas,  R.  N. 
Also,  the  development,  by  Rear- Admiral  F.  W.  Beechey,  of  the  movement  of  the 
great  tide-wave  up  the  English  and  Irish  Channels,  and  into  the  North  Sea  ;  to 
which  has  been  added  a  description  of  the  set  of  the  tides  in  the  vicinity  of  Rathlin 
bland  on  the  north  coast  of  Ireland  by  Captain  Richard  Hoskyn,  R.N.  And,  at  page 
146,  remarks  on  the  tidal  streams  among  the  Channel  Islands,  by  Staff  Commander 
John  Richards,  R.N. 

Lastly,  there  is  appended  for  various  places  on  the  globe,  arranged  according  to  the 
apparent  progress  of  the  tide-wave,  as  well  as  alphabetically,  the  time  of  high  water  on 
the  days  of  Full  and  Change  ;  with  the  rise  of  the  tide  at  springs  and  neaps. 

The  rules  and  tables  by  which  this  work  is  annually  computed,  not  having  been 
repeated  since  1860,  are  again  given  in  this  present  edition ;  they  will  also  be  found 
in  the  Tide  Tables  lor  1851,  and  in  those  for  1839. 
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The  stations  at  the  several  ports  where  the  tidal  observations  were  made  on  which 
the  predictions  in  these  tables  are  based,  are  as  follows, — viz  :— 

Brest,  entrance  of  the  basin — Devonport,  Dockyard — Portsmouth,  Dockyard — 
Dover,  North  Pier  —  Sheerness,   Dockyard — London  *  Docks  (reduced   to  London 
Bridge,   the  latter  being   given   in    these    tables,    by   applying    to  the    times    at 
the    docks  +10™)  —  Harwich,    Angel    Quay — Hull,     Victoria    Dock — Sunderland, 
North   Dock — North   Shields,  Low   Lighthouse — Leith,   East  Pier — Thurso,  near 
Scrabster   Pier — Greenock,   East  Dock — Liverpool,  St.   Georges    Pier — Pembroke, 
Dockyard — West  on-super- mare,    Bairnbach    Island — Holyhead,    Pier — Kingstown, 
Watering  Pier — Belfast,  New  Dock — Londonderry,  Ship  Bridge— Sligo  Bay,  Mul- 
laghmore — Galway,  Nimmos  Pier — Queenstown,   Scott's  Wharf— Water  ford,  Don* 
cannon  Fort. 


The  following  diagram  is  intended  to  explain  the  terms  Spring  Rise,  Neap  Rise, 
and  Neap  Range  as  made  use  of  on  the  Admiralty  Charts  and  in  the  Sailing  Direc- 
tions published  by  the  Admiralty  2— 

Tide  Gauge. 
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Times  and  Heights  of  High  Water  are  calculated  from  the  following  Tables  :—■ 


TABLE  I. 


Stowing  the  Semi-monthly  Inequality  +  ,  a  constant;  or  the  Interval  between  the 
Moons  Transit,  two  days  preceding  a  London  Tide,  and  the  Time  of  High 
Water;  the  Moon9 s  Parallax  being  57',  her  Declination  ij°;  the  Sun's  Parallax 
V"  8,  and  Declination  if. 


B  >'s    1 

y% 

B  Transit 

Brett 

Portsmouth. 

Dover. 

Sheerness. 

London. 

Harwich. 

Transit 

1    B 

B. 

H     k      m    1 

4         h       m 

d       h      m 

d       h       m 

d 

h       m 

d 

h       m 

d 

h      m 

h       m 

II   0     of 

j     4  24 

I    12    21 

1  11  54 

2 

I    56 

2 

3  36 

2 

1    9 

O       O 

fl  °  3o   J 

1      4  16 

I    12    Ij 

1  11  49 

2 

1  47 

2 

3  17 

2 

1     2 

O    30 

II  I    0  II 

1      4     8 

I    12       8 

1  11  43 

2 

1  39 

2 

3    9 

2 

0  54 

I        O 

1  '  3°  11 

14° 

I    12       I 

1  11  38 

2 

1  30 

2 

3     1 

2 

0  47 

I    30 

I    2     O    \l 

J      3  5* 

1  11  53 

1  11  33 

2 

1  22 

2 

3  53 

2 

0  40 

2       0 

3  30   \l 

1      3  45 

1  11  46 

1  11  26 

2 

1  15 

2 

2  46 

2 

0  33 

3    30 

S    0 

1      3  39 

1  11  40 

1  11  21 

2 

1    9 

2 

2  40 

2 

0  27 

3     0 

3  30  fl 

1      3  34 

1  11  35 

1  11  17 

2 

1    5 

2 

2  36 

2 

0  21 

3  30 

4    °  H 

1      3  33 

1  11  32 

1  11  13 

2 

1    3 

2 

3  34 

2 

0  18 

4    0 

430  J 

13   3* 

1  11  30 

1  11  11 

2 

1     4 

2 

3  34 

2 

0  18 

4  30 

5    0  » 

1      3  35 

1  11  32 

1  11  12 

2 

1  10 

2 

3  39 

2 

0  21 

5    0 

5  30 

1      3  4* 

1  11  37 

i  11  14 

2 

1  21 

2 

2  48 

2 

0  28 

5  30 

1  6    0 

1      3  56 

1  11  49 

1  11  22 

2 

1  37 

2 

3     ^ 

2 

0  44 

6    0 

6  30 

1      4   15 

1  12    4 

1  11  33 

3 

1  5* 

2 

3    31 

2 

1     4 

6  30 

7    0 

1       4  33 

1  12  21 

j  11  47 

2 

2  12 

2 

3  37 

2 

1  20 

7    0 

7  3° 

1       4  48 

1  12  36 

1   12     2 

2 

2  25 

2 

3  53 

2 

1  33 

7  3o 

8    0 

1      4  56 

1  12  47 

1  12  12 

2 

2  32 

2 

4    0 

2 

1  39 

8    0 

8  30 

1      5      * 

1  I*  53 

1   12  16 

2 

3  35 

2 

4    3 

2 

1  44 

8  30 

9    ° 

1      5     ° 

1  la  54 

1   12  17 

2 

3  33 

2 

4    3 

2 

1  44 

9    0 

9  3° 

1      4  57 

1  ia  52 

1  12  16 

2 

2  29 

2 

4     0 

2 

1  4i 

9  3o 

to     0 

1      4  5* 

1  12  47 

1   12  13 

2 

2  24 

2 

3  55 

2 

1  37 

10    0 

10  30 

1      4  45 

1  12  41 

1   12     9 

2 

2  18 

2 

3  48 

2 

1  3i 

10  30 

ti     0 

1      4  38 

1  12  34 

1   12     4 

2 

2  11 

2 

3  4i 

2 

1  24 

11     0 

n  30 

1      4  3* 

1  12  27 

1   12     0 

2 

3     3 

2 

3  33 

2 

1  16 

11  30 

fc' 
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'  1 

Continuation  of  Table  I 

D's      1 
Transit 
B. 

Hull.       i 

Sunderland. 

North 
Shields. 

Leith. 

Thurso. 

Greenock.   1 

ij 

T 

h       m 

d       h       m 

d       h        m 

d       h        m 

d       b       m 

d       b       m 

d        b       m        J 

t 

O      O 

I     19    28 

I     l6    l8 

I     l6    19 

1  15  15 

I       9       4 

I     12    48 

< 

o  30 

I    19    21 

I     l6    IO 

I     l6    12 

1  15    8 

1     8  57 

I     12    42 

c 

I       O 

I     19    12 

I     l6       2 

1  16    s 

1  15    0 

1     8  50 

I    13    34    ] 

• 

I    30 

I    19      5 

1  15  55 

1  15  58 

1  H  53 

1     8  43 

I     12    26    ' 

. 

2       O 

I    18    57 

1  15  43 

1  15  5* 

1   14  47 

1     8  37 

1  12  18   : 

2    30 

I     l8    jl 

1   15  4* 

1  15  46 

1  14  40 

1     8  31 

I     12     II 

* 

3     0 

1     18   45 

1   15  33 

1  15  4' 

1   14  36 

j     8  28 

I    12       4 

3  30 

I         l8       40 

1   15  3<* 

1  15  37 

i   14  34 

1     8  26 

I  II  58  ! 

4     0 

1  18  39 

1   '5  35 

1  15  38 

1   H  34 

1     8  26 

1  11  55 

. 

4  33 

1   18  44 

1  15  37 

1   15  42 

1   14  36 

i     8  28 

1   11  54 

i 

5     0 

1   l8  54 

1  15  43 

1  '5  5° 

1   14  45 

1     8  35 

1   11  56 

! 

5  3° 

1   19     6 

1   i5  5* 

1  16    3 

1   14  56 

1     8  47 

1   12     2 

t 
1 

6    0 

1   19  18 

1  16    8 

1  16  20 

1   15  13 

1     9    6 

1   12   15 

( 

6  30 

1   19  31 

1  16  23 

1  16  35 

1  15  3o 

1     9  28 

1   12  30 

( 

7    0 

1   19  42 

1  16  36 

1  16  49 

1  15  42 

1     9  43 

1   12  46 

< 

7  30 

1  19  53 

1  16  45 

1  16  59 

1   15  .^ 

1     9  54 

1   13     0 

; 

8    0 

1  20     1 

1   16  si 

1   17     3 

*  i5  58 

1     9  59 

1    13     9   '    J 

8  30 

1  20    4 

1  16  54 

1   17     4 

1  i5  58 

1     9  59 

1   13   14  1 

< 

1 

9    0 

1  20     2 

1  1^55 

1   17     1 

1  15  55 

1     9  54 

1   13   14 

< 

* 

9  3o 

1  1958 

1  16  53 

1  "5  57 

1  '5  52 

1     9  47 

1   13  13 

i  • 

10    0 

1  19  53 

1  16  49 

i  16  50 

1  '5  47 

1     9  38 

1   13   10 

u 

10  30 

1  19  48 

1  16  42 

1  16  42 

1  15  40 

1     9  29 

1   13     6 

!    H 

11     0 

1  19  42 

1  16  34 

1  16  34 

1  i5  33 

1     9  21 

1   13     1 

I 

11  30 

1  19  35 

1   16  26 

1  16  27 

1   >5  24 

1     9  12 

1  i*  55 

i1 

]>'s 

1 

Weston- 

1 

Transit 
B. 

Liverpool 

d      b       m 

Pembroke. 

super-mare. 

d      b        m 

Holyhead. 

Kingstown. 

Belfast 

1 

h       m 

d       h        m 

d      b       m 

d      b        m 

d       h        m 

O       O 

1    12      O 

1  651 

1     7  34 

I    IO   47 

I     II    47 

I     II    25 

O    30 

I    II    52 

1     <5  43 

1     7  26 

I     IO    38 

I     II    41 

I     II     l6 

£       O 

1  "  45 

1     6  35 

1     7  18 

I    IO    30 

1   11  34 

I     II        9 

1  3° 

1   "  37 

1     6  27 

1     7    9 

I    IO    24 

1   11  27 

I     II        3 

2       O 

1  11  29 

1     6  20 

1     7     0 

I     IO    l8 

1   11  21 

1  i°  57 

2    30 

i   11  21 

1     6  13 

1     651 

I    IO    14 

1   11   15 

1  10  52 

3     0 

1   n  i5 

1     6     7 

1     6  42 

I     IO    IO 

1   11   10 

1  10  49 

3  30 

1  11    9 

1     6    0 

1     6  33 

i  10    7 

r      r  r          *■ 
I      II          / 

1  10  48 

4    0 

1   11     6 

1    5  55 

1     6  24 

1  10    7 

i  11     6 

1  10  49 

4  30 

1  11    5 

1    5  5i 

1     0  18 

1  10    9 

1  11     7 

1  10  51 

5     0 

i  11  10 

1    5  5° 

1     6  17 

1  10  16 

1  11  15 

1  10  57 

5  30 

1  11  20 

1    5  5° 

1     6  22 

1  10  28 

1  11  26 

i  11     7 

6    0 

1   11  37 

1    5  58 

1     <5  34 

1  10  46 

l  11  38 

1  11  20 

6  30 

1  11  59 

1     6  11 

1     6  50 

1   11     3 

1  11  51 

1  11  33 

7    0 

1  12  16 

1     6  32 

1     7     7 

1   11   16 

1  ia     3 

1   11  48 

7  30 

1  12  28 

1     651 

1     7  a3 

1   11  26 

1  12  13 

1  12     0 

8    0 

1  12  35 

1     7    3 

1     7  37 

1   11  31 

1   12  21 

1   12     6 

8  30 

1  12  37 

1     7  10 

1     7  48 

1   11  33 

1  12  26 

1   12     7 

9    0 

<  13  35 

1     7  14 

1     7  54 

1   11  31 

1   12  28 

1   ia     5 

9  3o 

J  12  31 

1     7  15 

i     7  56 

1  11  26 

1   12  26 

1  ia     1 

10    0 

1  12  25 

1     7  14 

1     7  55 

1   11  20 

1  12  19 

1   11  56 

I 

10  30 

1  12  20 

1     7  n 

1     7  5* 

1   11  13 

I    13    II 

1  11  49 

I 

11    0 

I    I*    13 

1    7    5 

1     7  47 

1  11    6 

I    13      3 

1  11  4a 

I 

,1150 

I    12      6 

1 

»     «57 

1     7  41 

1 

1  io57 

\ 

*    »    $$ 

1  11  34 

I 
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Continuation  of  Table  J. 

t 

■ 

1 

>•• 

y*  ' 

Transit 

Londonderry. 

Sligo. 

Oalway. 

Qtieenatown. 

Waterferd. 

Transit 

*    i 

B. 

h         m 

d       h       m 

d       h       m 

d       h       m 

d       h       m 

d      b      m 

h        m 

O       O    , 

1     8  38 

1    5  55 

1    5  14 

1    5  4i 

i     6     1 

0     0 

o  30 

1     8  28 

1    5  46 

1    5    7 

1     5  34 

1     5  54 

0  30 

I     0 

1 

1     8  19 

1    5  39 

1    5    0 

1     5  26 

1     5  47 

1       O 

I  30 

1     8  10 

1    5  3* 

1    4  53 

*    5  19 

*     5  4° 

I    30 

2      0 

1     8     1 

1    5  25 

1    4  46 

1     5  " 

1     5  3* 

2       O 

2   30 

*     7  54 

1    S  '8 

1    4  40 

1    5    4 

1     5  24 

2    30 

3     0 

1     748 

1    5  " 

1     4  35 

1     4  57 

1     5  16 

3     0 

3  30 

1     7  48 

1    .5    8 

1     4  3a 

1     4  5° 

'     5    9 

3  30 

4    0 

*     7  54 

1    5    9 

x     4  3i 

1     4  45 

1    5    ^ 

4     0 

4  30  ! 

1     I    5 

1    5  15 

1     4  3* 

*    4  43 

1    4  57 

4  3o 

:>    ° 

I       O    20 

1     5  *5 

1     4  3<5 

1     4  42 

1    4  59 

5    0 

.530 1 

1     8  40 

'    J  38 

x     4  46 

i     4  46 

1     5    9 

5  30 

6    0  : 

:    »    857 

1     5  53 

1     5     * 

'     5    0 

1     5  20 

6    0 

6  30  ! 

I       9    IO 

1     6    7 

'     5  J9 

1     5  16 

1     5  32 

6  30 

7    0  | 

j       I       9    19 

I       6   21 

1     5  33 

1     5  3* 

1    5  44 

7    0 

7  3o  ! 

I       9    22 

1     6  32 

1     5  44 

'     5  47 

1    5  5^ 

7  3o 

8    0 

1       9    21 

1     638 

*     5  49    I     J     5  59 

1     6     8 

8    0 

8  30 

I       9    18 

1     633 

1     j  50         166 

1     6  18 

8  30 

9    0 

*    9  '5 

1     <5  34 

1     5  5o 

1     6    8 

1     6  23 

9    0 

9  3o 

1     9   12 

1     6  28 

1     5  48 

1     6    7 

1     6  23 

9  30 

10    0 

1     9    8 

1     6  22 

1     5  4* 

1     6    4 

1     6  24 

10    0 

10  30 

i     9    3 

1     6  16 

'     5  36 

»     5  59 

1     6  22 

10  30 

11     0 

1     856 

1     6  10 

1     5  29 

1     5  53 

1     6  16 

11     0 

11  30 

1     847 

1     6    3 

1     5  21 

1     5  47 

1     6     8 

11  30 

1- 

4 


r 


TABLE  II. 


Showing  the  Correction  for  the  Moon's  Parallax. 


>'• 

j    H.P. 

H.P. 

H.  P. 

H.  P. 

H.  P. 

H.  P. 

H.  P. 

H.  P. 

r» 

uansit 

Transit 

B. 

i      54' 

55' 

5* 

•    57' 

58' 

59' 

60' 

61' 

B. 

k 

ll 

m 

m 

m 

m 

m 

m 

. 

h 

O 

i     +1 

+  1 

+  1 

O 

O 

—  1 

—  X 

I 

0 

I 

I     —  1 

—  I 

—  I 

0 

O 

+  1 

+  1 

+  1 

I 

* 

•      -3 

—  2 

—  I 

O 

+  1 

+  2 

+  3 

+4 

2 

3       1 

-s 

-3 

—  1 

O 

+  1 

+  3 

+5 

+  7 

3 

4 

-7 

-5 

—  2 

O 

+  2 

+  4 

+  6 

+  8 

4 

5 

-9 

-6 

-3 

O 

+  2 

+5 

+  7 

+  9 

5 

6 

-4 

—a 

—  i 

O 

+  1 

+  2 

+  3 

+4 

6 

7 

+4 

+  » 

+  i 

0 

—  I 

—2 

-3 

-4 

7 

8 

+9 

+6 

+  3 

O 

—  2 

-5 

-7 

-9 

8 

9 

+  7 

+5 

+  3 

0 

—  2 

-4 

—6 

—8 

9 

"I 

+5 

+3 

+1 

O 

—  I 

—3 

-5 

-7 

10 

+3 

+  3 

+  1 

O 

—  I 

—2 

-3 

-4 

11 
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TABLE  ILL 
Showing  the  Correction  for  the  Moon's  Declination. 


Transit 

0° 

3° 

6° 

9° 

12° 

'5° 

i8° 

21° 

»4° 

a  7° 

3o° 

>'•  1 
Transitl 

B. 

Dec. 

Dec 

Dec. 

m 

Dec. 

Dec. 

Dec. 

Dec 

Dec. 

Dec 

Dec 

Dec. 

1 

a 

h 

m 

m 

m 

m 

m 

m 

m 

m 

m 

m    i 

h 

0 

—  I 

—  I 

O 

O 

O 

O 

+  1 

+  1 

+  1 

+  i 

+     2 

0 

I 

+  1 

+  1 

O 

O 

O 

O 

—  I 

—  I 

—  I 

— i 

—    2    ! 

I 

2 

+  2 

+  2 

+  1 

+  1 

+  1 

O 

—  I 

—  I 

—  2 

—3 

—  4 

2 

3 

+  3 

+  3 

+  3 

+  2 

H-i 

O 

—  I 

—  2 

-3 

-5 

-  7 

3 

4 

+  3 

+  3 

+  3 

+  2 

+  1 

O 

—  I 

—3 

-5 

-7 

—  IO 

4 

5 

+  3 

+3 

+  3 

+  2 

+  1 

O 

-4 

—6 

-9 

—  12 

5 

6 

+  2 

+  2 

+  2 

+  1 

+  1 

O 

I 

—  2 

-4 

-4 

-  5 

6 

7 

—  2 

—  2 

—  2 

—  I 

—  I 

0 

H-I 

+  2 

+4 

+  4 

+  5 

to 

8 

-3 

-3 

—3 

—  2 

—  I 

o 

+  2 

+4 

+6 

+9 

+  12 

9 

-3 

-3 

-3 

—  2 

—  I 

o 

+  1 

+  3 

+  5 

+  7 

4-io 

9 

10 

-3 

~3 

-3 

—  2 

—  I 

o 

+  1 

+  2 

+  3 

+  5 

+  7  | 

10 

ii 

—  2 

—  2 

—  i 

—  I 

—  I 

o 

+  1 

+  i 

+  2 

+  3 

+  4! 

ii 

TABLE  IV. 
Showing  the  Correction  for  the  Sun's  Declination. 


y*  1 

Transit  | 

0° 

1 

3° 

6° 

9° 

12° 

iS° 

1 8° 

21° 

*4° 

Tnsm 

B.      ' 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec 

Dec 

Dec 

& 

h 

m 

m 

m 

m 

m 

m 

m 

m 

k 

O 

O 

O 

O 

O 

O 

o 

O 

O 

o 

0    1 

I 

O 

O 

O 

O 

O 

O 

O 

O 

+  1 

I    1 

2 

—  I 

—  I 

—  I 

—  I 

O 

O 

O 

4-i 

+a 

1    1 

3     . 

_  t 

—  I 

—  I 

—  r 

O 

O 

4-i 

4-a 

+4 

3  1 

4     , 

-3 

—  I 

—  2 

O 

O 

4-2 

4-3 

+5 

4  1 

5    ■ 

-3 

—  2 

—  2 

—  i 

—  I 

O 

4-2 

.    4-3 

+5 

SA 

6       ! 

—  i 

—  I 

—  I 

—  i 

o 

O 

4-1 

+  » 

+a 

6  1 

7 

4-i 

4-1 

4-1 

4-1 

O 

0 

—  i 

—a 

—a 

1  1 

8 

+3 

4-2 

4-2 

4-i 

-fi 

o 

—2 

—3 

-5 

8  1 

9 

4-3 

4-2 

+1 

+  2 

o 

o 

—a 

—3 

-5 

?  1 

IO 

4-2 

+  i 

4-1 

4-1 

o 

o 

—i 

—a 

—4 

10  1 

ii 

4-1 

4-1 

+  i 

4-1 

o 

o 

O 

—  i 

—a 

ii  1 

BRITISH  AND  IRISH  FORTS. 

TABLE  V. 
Showing  the  Correction  for  the  Sun's  Parallax. 


Jan. 

Feb. 

March 

April 

May 

June 

v« 

Dec. 

Not. 

Oct 

Sept. 

August 

July 

J>'s 

Transit 

Transit 

B. 

H.P. 

H.P. 

H.P. 

H.P. 

H.P. 

H.P. 

B. 

8-  94" 

8 -90" 

8-84" 

8-76" 

8-70" 

8- 66" 

b 

m 

m 

m 

m 

m 

m 

h 

O 

O 

O 

O 

O 

O 

O 

O 

1 

O 

O 

O 

O 

O 

O 

I 

2 

—  I 

—  I 

O 

O 

O 

O 

2 

3 

—  1 

—  I 

O 

O 

+  1 

+  1 

3 

4 

—  2 

—  2 

O 

O 

+  2 

+  2 

4 

5 

—3 

—  2 

—  I 

+  1 

+3 

+  3 

5 

6 

—  2 

—  I 

—  I 

+  1 

+  2 

+  2 

6 

7 

+  2 

+  1 

+  1 

—  I 

—2 

—  2 

7 

8 

+  3 

+  2 

+  1 

—  I 

-3 

-3 

8 

9 

+  2 

+  2 

O 

O 

— 2 

—  2 

9 

lO 

+  1 

+  1 

O 

O 

—  1 

—  I 

10 

ii 

+  1 

+  1 

O 

O 

0 

O 

11 

TABLE  VI. 

nng  the  Semi-monthly  Inequality  -f,  a  constant,  in  the  Height  of  High 
aier9  with  reference  to  the  apparent  Solar  time  of  the  Moon's  Transit  2?,  the 
ooris  Parallax  being  57',  and  her  Declination  15  ;  the  Sun's  Parallax  8'"  8, 
d  Declination  1  j°.    * 


>•• 

Brest 

Porto- 
month. 

Dover. 

Sheerness. 

London. 

Harwich. 

})'8 

Transit 

B. 

B. 

m 

F«tt 

Feet. 

Feet 

Jp  6w« 

Feet 

Feet 

h      m 

0 

I9*06 

12  "62 

18*66 

16*10 

20*71 

II-56 

O      O 

30 

I9*06 

I2-58 

18-68 

16-05 

20'65 

II-48 

O    30 

0 

18*92 

12-51 

18-61 

15-96 

20-57 

11-38 

I       O 

30 

18*66 

12*42 

i8"45 

15-83 

20-47 

11-25 

1    30 

0 

18*36 

12*29 

18*24 

i5'59 

20-25 

II'IO 

2       O 

3o 

17*93 

I2*09 

i7'97 

15-32 

19*95 

10*92 

2    30 

0 

17-31 

11*84 

i7'54 

14-98 

I9*52 

10*72 

3     0 

30 

16*62 

"'55 

i7'°3 

i4'56 

19*01 

10*50 

3  3o 

0 

15*88 

11*24 

16*48 

14-17 

l8*48 

IO-28 

4     0 

•  30 

ij'13 

10*92 

i5'93 

13*81 

i7*93 

10*07 

4  30 

;    0 

*4'47 

">*57 

15-36 

i3'46 

i7*54 

9'88 

5     0 

;  30 

14*02 

10*25 

14-82 

13 'H 

i7-3i 

9'75 

5  3o 

>  0 

13*83 

10*07 

H'51 

13*10 

17*33 

9-72 

6    0 

>  30 

13*84 

io*  0 

*4*43 

13*18 

17*44 

9*79 

6  30 

'     0 

14*08 

10*19 

14*72 

13*48 

17*63 

9'9S 

7    0 

r  30 

H'55 

10*53 

15-20 

13-84 

17*90 

10*17 

7  3o 

1     0 

i5*i7 

10*91 

15*75 

14-21 

18*38 

io*43 

8    0 

\  30 

15*88 

11*27 

16*29 

14*61 

18*90 

10-70 

8  30 

>    0 

16*66 

11*62 

16*85 

14-96 

19*41 

10-94 

9    0 

>  30 

17*37 

n'92 

i7'34 

15*32 

19 '75 

11-18 

9  30 

1    0 

18*03 

I2'l8 

17-78 

i5'6i 

20*02 

u'38 

10    0 

>  30 

Is-sV 

1^36 

18*17 

15*84 

20*26 

ii-5i 

10  30 

:     0 

12*52 

18-41 

16-03 

20*50 

"-57 

11     0 

:3°l 

I9*OI 

12*62 

18*58 

16-13 

2o*73 

•"•59 

11  30 

TIDE  TABLES  FOB  THE 

Continuation  of  Table  VI. 


Tnuuit 
B. 

HulL 

Sunderland. 

North 

ShielJi. 

Leilh. 

Thvrtcv 

Greenock. 

: 

b        m 

Tm 

M* 

mm 

-H,, 

M 

F«t. 

1 

o     o 

20  "87 

'4  "43 

13  -»5 

l6-39 

13-35 

9-72 

0 

o  30 

30-84 

14-41 

13-13 

16-18 

13*17 

9-74 

0 

I     0 

20-75 

14-26 

13-95 

16-    0 

13-    O 

9*7' 

1 

I  30 

10-54 

14-02 

12-/5 

*5"78 

13-77 

9-68 

1 

2       0 

W17 

JJ7J 

13-53 

*5'54 

12-46 

9-61 

3 

a  30 

19-70 

13-38 

13-29 

15  '« 

13-09 

9-48 

3     0 

19-18 

13-01 

""5M 

14-88 

ire? 

9'33 

J 

3  3o 

18-62 

12-64 

n'59 

14-42 

11-33 

9-17 

J 

4     0 

18-05 

12*22 

11-14 

-3  9-* 

>o-76 

9"   0 

4 

4  3o 

17-49 

11-82 

10 -6+ 

13-46 

10-35 

8-83 

4 

5     0 

16-96 

n-46 

10-25 

i3'o5 

9-98 

8-64 

5  3° 

16-5* 

11-18 

io-oo 

"■73 

9-67 

8-44 

5 

6     0 

«5'34 

11 -02 

9-96 

i3--;8 

9  "5* 

8-29 

6 

6  30 

16-39 

II     03 

10-06 

13-67 

9'S° 

8-19 

6 

7     ° 

16-78 

11-35 

10-31 

13-87 

9-61 

3-29 

7 

7  3o 

'7-43 

II-64 

10-62 

1321 

9-84 

8- 46 

7 

8     0 

18-06 

I2-09 

10-96 

13-60 

10-30 

8-67 

8 

8  30 

i8-65 

"■54 

1 1 '33 

14-08 

io-8+ 

8-85 

8 

9     ° 

19-32 

12-95 

11-72 

i+-6i 

H-4J 

9  "°4 

9 

9  3o 

19-70 

'3'3i 

I2'I7 

■5''4 

13'     O 

y-iS 

9 

10     0 

20-09 

13-64 

"•53 

*$'S9 

12-53 

9*3i 

10 

10  30 

20-39 

13-91 

12-83 

'5-9a 

12-93 

9*44 

30-63 

14-14 

13-06 

16-18 

13-18 

9*56 

it 

11  30 

30 -80 

14*33 

13-19 

16-30 

13  ■  *& 

9-66 

" 

2'i 

Transit 

B. 

Liverpool. 

Pembroke. 

Weston- 

euper-mare. 

Holyhead. 

Kingitowo. 

Belfast 

Tin 

h     0 

M 

F«. 

r-t. 

rw 

■Ht 

Km 

- 

0      0 

35-96 

21-     O 

37**7 

16-   0 

IO-94 

9*43 

a 

0  30 

35-98 

21  ■     O 

37 -*S 

>5'94 

io-83 

9-40 

0 

"5-85 

20-83 

37-09 

"IS 

io-  80 

9*37 

1 

1    3° 

»5*57 

30-58 

36-82 

15*66 

10 -68 

9'32 

1 

2     0 

35-08 

20-14 

36-37 

15-41 

10-49 

9-34 

2   30 

H*S» 

19-8, 

35-75 

15-09 

10-38 

9-14 

1 

3     0 

33-87 

■9'".! 

34-83 

14-68 

10-05 

Q-      O 

3 

3  3° 

33-18 

i860 

33-So 

14-36 

9*84 

8-83 

3 

4     0 

33-46 

ij-1,6 

33-6? 

13-84 

9-6. 

8-63 

4 

4  30 

31-66 

1 7 '.13 

31-51 

13-41 

9*38 

8-45 

4 

5     ° 

20-96 

16-58 

50-34 

13-03 

9-i3 

8-30 

5 

3  3° 

30-34 

'59' 

29-40 

13-73 

8-93 

8-18 

6     0 

30*14 

I5"6:3 

28-79 

13-63 

8-83 

8*09 

6 

(5  30 

30 -3j 

■5'5<i 

28-75 

13-73 

8*91 

8-ofi 

6 

7    0 

30-64 

«■» 

29-08 

13-97 

9-10 

8-07 

7 

7  3=> 

31'37 

163= 

39-83 

13-37 

9-32 

8-17 

7 

8     0 

32'    O 

■7'  ° 

3o-79 

13-66 

9*55 

8-36 

8 

8  30 

33-79 

i;-Bi 

31-91 

14- 11 

9*79 

8-6i 

8 

9     ° 

a3'J5 

i8-j+ 

33'  16 

"4*55 

10-04 

8-86 

9 

9  30 

24-24 

19'»3 

34**9 

'4*95 

10-38 

9*06 

9 

10     0 

24-77 

■  9-8, 

35  '"5 

15  "30 

10-50 

9'33 

10 

10  30 

25-23 

30-37 

36-  0 

15-60 

10-70 

9'33 

10 

11     0 

*5'58 
25-87 

20-62 

36-50 

15*80 

10-86 

9-41 

11 

11  30 

30-89 

56-95 

'5 '93 

10-96 

9*44 

11 

"^R- 


BRITISH  AND  IBI8H  POSTS. 


*■». 


Continuation  of  Table  VI. 


Londonderry. 

Sligo. 

Galway. 

Queenstown. 

Waterford. 

Transit 
B. 

I               F«l 

Feet. 

Feet, 

Feet. 

Fee*. 

h      m 

t 

1                7-72 

11-25 

14*83 

"•75 

12*42 

O       O 

» 

7-64 

ii*i6 

I4#80 

"•75 

12-42 

0  30 

> 

7 '5' 

II'OI 

14-68 

1 1  "69 

12-39 

I       O 

7-3<5 

io*8o 

H*47 

11-58 

12-33 

I    30 

7*18 

10-50 

14*20 

n'37 

12*21 

2       0 

> 

i     r  ° 

10*17 

13 '84 

11*12 

12*04 

2    30 

»  1 

6-75 

9*82 

13 '43 

10*84 

11-83 

3     0 

> ! 

.<5'48 

9"47 

12-94 

10-55 

n-53 

3  30 

~ 

1         6- 16 

9-14 

32-34 

IO*l9 

II-2I 

4    0 

5-83 

8-83 

11-76 

9-86 

io-88 

4  30 

5"7o 

8-58 

11*30 

9'55 

io*54 

5    0 

5-61 

8-41 

10-97 

9-29 

10*17 

5  3o 

* 

5-68 

8*38 

10*87 

9*14 

9-96 

•  6    0 

S'9* 

8*41 

10-95 

9*12 

9*83 

6  30 

6-14 

8'55 

11-17 

9*26 

10-02 

7    0 

6'3S 

8-8o 

1 1  "55 

9'5<> 

IO'2I 

7  30 

™ 

;          «*JJ 

9m*S 

12*02 

9*78 

10*54 

8    0 

1         <S*74 

9'5' 

12*50 

io'ii 

10*92 

8  30 

6-96 

9-90 

12*98 

10*47 

11-25 

!  9  ° 

J         7*i7 

10*27 

"3*42 

10*82 

11*58 

9  30 

I         733 

10*60 

13-82 

Il"l2 

11-87 

10  0 

!      7-48 

10-87 

I4-I8 

u'37 

*I2'08 

10  30 

1         7"<5o 

11*09 

I4-49 

u'57 

12*20 

11  0 

!         7'7i 

1 

Il'2I 

I4-72 

11-71 

12*31 

11  3° 

TABLE  VII. 
Showing  the  Correction  for  the  Moon's  Parallax. 


H.P. 

H.P. 

H.r. 

H.P. 

H.P. 

H.P. 

H.P. 

H.  P. 

Transit 

54' 

55' 

$6' 

5/ 

58' 

59' 

60' 

61' 

B. 

*«*#. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

h 

—  -66 

-'45 

—  •23 

O 

+  •24 

+  *49 

+  '74 

-fl  'OO 

O 

—  '66 

-'45 

-•23 

O 

+  •24 

+  •49 

+  '74 

4-1*00 

I 

-•«5 

-'44 

—  •23 

O 

+  '23 

+  '47 

+  *72 

+    '98 

2 

—  '63 

-'43 

—  '22 

O 

+  *22 

+  •46 

+  •71 

+    *9<5 

3 

—  '61 

-*4» 

—  '21 

O 

+  *22 

+  '45 

+  •69 

+    "94 

4 

—  '63 

—  •43 

—  •22 

O 

+  •23 

+  •46 

+  •70 

+    '9<5 

5 

-•*5 

-•45 

-•23 

O 

+  •24 

+  •48 

+  '73 

+   '99 

6 

-'*5 

—  '45 

—  •23 

O 

+  '24 

+  •48 

+  *73 

+   '99 

7 

-'63 

—  '43 

—  •22 

0 

+  •23 

+  •46 

+  •70 

+    -9^ 

8 

—  '61 

—  •4a 

—  *2I 

0 

+  *22 

+  '45 

+  '69 

+   '94 

9 

-'*3 

—  '43 

—  •22 

O 

+  '22 

+  •46 

+  *7i 

+    '96 

10 

—  •44 

-•23 

0 

+  '23 

+  •47 

+  •72 

-f   '98 

11 

zhr 


TIDE  TABLES  FOB  THE 


TABLE  VIU. 
Showing  the  Correction  for  the  Moon's  Declination. 


y«  1 

Transit 

o° 

3° 

6° 

9° 

12° 

'5° 

180 

21° 

24° 

2  70 

30'  , 

B. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec 

UeC. 

Dec 

Dec. 

Dec. 

1 

h 

Feet. 

Feet. 

Feet. 

Feet 

Feet. 

Feet. 

Feet. 

Feet 

Feet. 

;Fe*t. 

Feet. 

O 

+  '32 

+  '3I 

+  •27 

+  •21 

+  "12 

O 

-•13 

—  •29 

"-'47 

--66 



•87 

I 

+  •32 

+  •31 

+  •27 

+  *2I 

+  '12 

O 

—  •13  —'29 

-"47 

--66 



'871 

2 

+  •31 

+  •30 

+  •26 

+  •20 

+  'II 

O 

-•13 

-•28 

-•46 

— «S 

—  ' 

■86 

3 

+  •30 

+  •30 

+  •26 

-f  *20 

+  *IO 

O 

-•13 

-•28 

-'45 

-•63 

' 

'8-,! 

4 

+  •30 

+  •29 

+  •25 

+  "I9 

+  •11 

0 

-•13 

—  •27 

-"44 

-•61 

—  ' 

•80! 

S 

+  •30 

+  •29  +'25 

+  •19 

+  •11 

O 

-•13 

-•27 

-'44 

-•61 

—  ' 

79 

6 

+  •31 

+  •30 

+  •20 

+  *20 

+  '12 

0 

-•13 

-•28 

-•46 

-•63 

" 

•3.5; 

7 

+  •31 

+  •30 

-f'26 

-j-'20 

+  *I2 

O 

-'13 

—  •28 

-•46 

—  •63 

' 

'8.3 

8 

4-'30 

+  •29 

+  •25 

+  •19 

+  -H 

O 

-•13 

—  •27 

-*44 

-•61 

—  * 

'79 

9 

+  •30 

+  •29 

+  •25 

+  •19 

+  •11 

O 

-•13 

-•27 

-'44 

-•61 

—  ' 

■8o 

10 

+  •30 

+  •30 

+  •26 

+  '20 

+  'IO 

O 

-•13 

-•28 

-"45 

—  •63 

' 

•8.5 

ii 

+  •31 

4-'30 

+  •26 

+  *20 

+  •11 

O 

-•13 

-•28 

-•46 

-•65 

-•86 

TABLE  IX. 
Showing  the  Correction  for  the  Sun's  Declination, 


3>'s 
Transit 

o° 

3° 

6° 

9° 

12° 

15° 

180 

21° 

»4° 

B. 

Dec. 

Dec 

Dec. 

Dec. 

Dec 

Dec 

Feet. 

Dec. 

Dec 

Dec 

h 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

O 

+  '12 

+  •11 

+  •10 

+  •08 

+  •04 

O 

-•05 

—  'II 

—  •l8 

I 

1    +'12 

+  •11 

+  *IO 

+  '08 

+  •04 

O 

-•05 

—  'II 

—  •l8 

2 

1    +'I0 

+  •09 

+  •08 

+  '06 

+  •04 

O 

-•05 

—  'IO 

—  9*5 

3 

+  •07 

+  '06 

+  •0.5 

+  "04 

+  *02 

O 

—  •03 

—  •06 

—  •10 

4 

+  'OI 

+  *OI 

+  '01 

+  *0I 

—  '00 

O 

—  •01 

—  *OI 

—  •02 

5 

—  *o6 

—  #0<5 

-•05 

-•04 

—  •02 

O 

+  •03 

+  '°5 

+  •08 

6 

—  •11 

—  •10 

—  •10 

-•07 

-•04 

O 

+  •05 

+  "IO 

+  •'5 

7 

—  •11 

—  •IO 

—  •10 

-•07 

-•04 

O 

+  *°5 

+  'IO 

+  •'5 

8 

—  •06 

—  *06 

-•05 

-•04 

—  '02 

0 

+  •03 

+  '°5 

+  •08 

9 

+  •01 

+  'OI 

+  *OI 

+  '01 

+  '00 

O 

—  •01 

—  •01 

—  *oa 

10 

+  •07 

+  •06 

+  •05 

+  •04 

+  •02 

O 

—  •03 

-•05 

—  •to 

11 

+  •10 

+  •09 

+  •08 

+  •06 

+  •04 

O 

-•°5 

—  •10 

—  «5 

BRITISH  AND  IRISH  PORTS. 

TABLES. 
Showing  the  Correction  for  the  Sun's  Parallax. 


xv 


Jan. 

Feb. 

March 

April 

May 

June 

}>'« 

Dec 

Nov. 

Oct 

Sept 

August 

July 

3>'s 

1  Transit 
1       B* 

Transit 
B. 

H.P. 

H.P. 

H.P. 

H.P. 

a  p. 

a  P. 

8-94" 

8-90" 

8-84" 

8  •76" 

8  •  70" 

8«66" 

h 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

b 

O 

+  #09 

+  •06 

+  •03 

—  •03 

-'OS 

—  •08 

0 

I 

+  •09 

+  •06 

+  -03 

—  •03 

-•05 

-•08 

I 

2 

+  •07 

+  '04 

+  •02 

—  *02 

-•04 

—  •07 

2 

3 

+  '  04 

+  •03 

+  'OI 

—  •OI 

-•03 

-•04 

3 

4 

+  •01 

+  •01 

+  'OI 

— 'OI 

—  '01 

—  'OI 

4 

5 

-•04 

—  •03 

—  •OI 

+  '01 

+  "02 

+  '03 

5 

6 

—  •08 

-'OS 

-■03 

+  •03 

+  '°5 

+  •07 

6 

7 

—  •08 

-'°5 

—  •03 

+  •03 

+  •05 

+  •07 

1 

8 

-•04 

—  •03 

—  •01 

+  'OI 

+  *02 

+  •03 

8 

9 

+  #0I 

+  •01 

+  'OI 

—  'OI 

—  *OI 

—  'OI 

9 

IO 

+  •04 

+  •03 

+  '01 

—  •01 

—  #03 

—  •04 

10 

1    » 

+  •07 

+  •04 

+  •02 

—  '02 

-•04 

-•07 

11 

Che  preceding  Tables,  with  the  exception  of  Tables  I.  and  VI.,  by  which  the  times 

[  heights  of  High  Water  are  calculated,  are  taken  from  an  Elementary  Treatise  on 

Tides,  by  the  late  Sir  J.  W.  Lubbock,  Bart.,  F.R.S.* 

a  that  treatise  successive  transits  of  the  moon  are  distinguished  by  the  letters  A,  B, 

2,  E,  F.    So  that  if 
A  denotes  the  time  of  the  moon's  transit  on  Monday  morning, 
B  may  denote  the  time  of  the  moon's  transit  on  Monday  afternoon  ; 
C  may  denote  the  time  of  the  moon's  transit  on  Tuesday  morning, 
D  may  denote  the  time  of  the  moon's  transit  on  Tuesday  afternoon  ; 
E  may  denote  the  time  of  the  moon's  transit  on  Wednesday  morning, 
F  may  denote  the  time  of  the  moon's  transit  on  Wednesday  afternoon. 

*  is  also  supposed  to  denote  the  time  of  the  transit  of  the  moon  immediately  preceding 

time  of  high  water  at  the  London  Docks. 

«et  F  +  if  denote  the  time  of  high  water,  that  is,  let  i'  be  the  interval  with  reference 

he  transit  F,  or  the  time  to  be  added  to  F,  in  order  to  obtain  the  time  of  high  water 

xmdon  on  any  given  day.    Let  i  be  the  interval  (for  the  same  tide)  with  reference 

he  transit  B,  so  that 

B  +  i  =  F  +  t' 

B  -  F  =  *'  -  f 

t  is  now  evident  that  if  the  interval  of  time  which  intervenes  between  the  transits  B 

F  were  always  the  same,  that  is,  if  B  —  F  were  constant,  if  —  i  would  be  constant 

Now,  as  B  — F  varies  considerably,  the  tables  which  are  here  given,  are 

nded  to  afford  the  quantity  t,  having  reference  to  the  transit  B  two  days  previous. 


In  consequence  of  the  sensible  difference  which  exist*  between  the  semi-monthly  inequality  in  the 
if  ffarnished  by  Bernoulli's  theory,  from  that  furnished  by  observation,  Tables  I.  and  VL  have  been 
oed  from  actual  observations.    All  the  other  corrections  which  have  been  employed  in  predicting 
ides  have  been  deduced  from  Bernoulli's  theory  without  modification, 
e  ft****  "Philosophical  Transactions,  1836,"  pp.  217-266. 
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Examples  of  the  Use  of  the  Tables. 


The  Nautical  Almanac  gives  the  apparent  Solar  Time  of  the 
Moon's  Transit  (B)  January  - 

Table  I.  gives  - 

m 

„     II.  „  -            -            -     +  3 

„  HI.  „  -            -          -     +  a 

»   IV.  „ 

V  ... 

Equation  of  Time 


d       h       m 


-  14     3  46 

-  2     a  34 


+  3f  +  o     o  ij 


+  9 


i<5    6  3$ 

Which  gives  6h.  35  m.  for  the  mean  Solar  Time  of  High  Water  on  the  16th  Januar 
p.m.,  at  London  Bridge. 

Feet. 

The  same  Transit  gives,  by  Tabic     VI.        -        -  18*73 

vn.    +'3<S 

VIII.     +19 


IX.       —  ■  02 

X.       +'02 


+ 


JJ 


I9'28 


19  feet  3  inches  being  the  height  of  high  water  at  London  on  the  16th  January,  p.m. 

In  employing  Tables  VII.,  VIII.,  IX.,  and  X.,  for  other  places  than  London,  the 
quantities  given  in  these  Tables  must  be  multiplied  by  a  certain  constant  proportionate 
to  the  differences  between  their  respective  semi-monthly  inequalities  and  that  of 
London,  which 


For  Belfast 

- 

0'4 

Foi 

•  North  Shields 

-      I'O 

Greenock 

- 

°'5 

Holyhead 

-       I'O 

Harwich 

- 

o-S 

Thurso 

-    i'i 

Kingstown 

• 

o*6 

Leith 

-    i'i 

Londonderry 

- 

o*6 

Galway 

-    i'» 

Portsmouth 

- 

o-8 

Dover 

-      V% 

Sligo        - 

- 

o-8 

Hull 

•    i'3 

Queenstown 

a* 

o-8 

Brest 

-    i\S 

Waterford 

- 

o-8 

• 

Pembroke 

-    i-6 

Sheerness 

- 

0*9 

Liverpool 

-    i'7 

Sunderland 

e» 

1*0 

Weston-super-mare 

-    »-5 

The  Six  following  Tables  are  by  the  late  Reverend  Dr.  Whewell,  the  Master  d 
Trinity  College,  Cambridge,  the  Times  being  deduced  from  three!  and  the  heights  froa 
five  years'  observations,  made  at  Devonport  Dockyard. 
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TABLE  XI. 

Showing  the  Semi -monthly  Inequality,  or  the  Interval  between  the  apparent  Solar 
Time  of  the  Moon's  Transit,  one  and  a-half  day  preceding  a  Devonport  Tide,  and 
the  Time  of  High  Water,  also  the  Semi-monthly  Inequality  in  the  Height  of 
High  Water,  with  reference  {o  the  same  Transit,  the  Moon's  Horizontal  Parallax 
being  57',  and  Declination  160  30'. 


Transit. 

Interval. 

Height.    | 

1 

Transit. 

Interval. 

Height. 

;  Transit. 

Interval. 

Height. 

h       to 

0  3O 

1  30 

2  30 

3  30 

d     h       m 
I      l8    30 

I     l8    II 

*  n  55 
1  17  40 

Feet.         1 

15 '34  ! 
15-01  , 

14-41  | 

13^4  ! 

h       m 

4  30 

5  3o 

6  30 

7  3o 

d      h       m 

1  n  35 

»  17  45 
1  18  19 

1  18  <\i 

Feet. 
12*82 

12*24 

12*29 

12*92 

1 

;       h      m 

!     8  30 

:    9  3o 

i    IO  30 

i  11  30 

d      h       m 

1  19     7 
1  19    7 
1  18  59 
1   18  46 

Feet. 
13-85 

14*64 

*5'4° 

TABLE  XII. 
Showing  the  Correction  for  the  Moon's  Horizontal  Parallax. 


Transit 


!! 


H.  P. 
54' 


b 
O 


3 

4 

5 
6 

i 

9 
10 

11 


m 


30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

30 


m 

-  5 

-  8 

-  10 
-14 
-16 

-»5 

-  9 

-  2 

+   1 

+   1 
o 

-  3 


-  3 

-  5 

-  7 

-  9 

-  11 

-  10 

-  6 


+ 


2 
o 
1 
o 
2 


m 
—  I 

—3 

-3 

* 

-5 
-5 

—3 

—  1 

o 
o 
o 

—  I 


n.  p. 

H.  P. 

if 

58' 

m 

m 

O 

+  i 

0 

+  3 

0 

+.3 

0 

+5 

O 

+5 

O 

+  5 

O 

+  3 

O 

+  1 

0 

0 

0 

0 

0 

0 

0 

+  1 

n.  p. 

59' 


ni 

+   3 

+  5 
+  7 
+  9 
+  11 
+  10 
+  6 
+  2 

o 
—    1 

o 

+     2 


II.   P. 

60' 


H.  P. 
61' 


m 


+  5 
+  8 
+  10 

+  H 
+  i<5 

+  i5 
+  9 
+  2 

—  1 

—  1 

o 

+   3 


m 

+   6 
+  io 

+  14 
+  18 

+  21 

4-20 
+  12 

+   3 

—  1 

—  2 
o 

4 


y* 

Transit. 


+ 


m 

30 

30 

30 

30 

30 

30 


O 
I 
2 

3 

4 

5 

6  30 

7  3o 

8  30 

9  3o 
10  30 

n  30 


TABLE  XIII.    - 
Showing  the  Correction  for  the  Moon's  Declination. 


30 

6° 

9° 

1 

1 

12° 

Bee. 

Dec. 

Dec. 

Dec. 

m 

n 

m 

m 

+a 

+  » 

+  1 

+  1 

+3 

+  3 

+  2 

+  2 

+$ 

+5 

+4 

+  2 

+3 

+3 

+  2 

+  1 

+5 

+4 

+  3 

+  2 

+4 

+4 

+  3 

+  3 

+4 

+3 

+  3 

+  3 

+  3 

+  a 

+  2 

+  1 

— a 

— 2 

—2 

—  I 

0 

0 

0 

O 

0 

0 

0 

0 

+  1 

+  1  ! 

1 

0 

0  ! 
1 

1 5° 
Dec. 


m 

+  1 
"f  I 
+  1 
+  1 
+  1 
+  1 

+  1 
O 
O 

o 
o 


1 6*° 
Dec. 


m 


J 


O 
O 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 


1 8° 
Dec. 


21' 


Dec. 


m 

-I 

-I 

-I 

-I 

■I 

•2 

•2 

■I 

O 

O 

O 

O 


m 

—  1 

—  2 

-3 
-4 

-7 

*• 

~"/ 

-.5 

-3 

+  1 

+  1 

o 

—  1 


240 
Dec. 


m 

—  2 

-  3 

-  5 

-  9 

-  13 

-  12 

-  8 

-  5 

+  3 

+  2 

o 

-  1 


*7° 
Dec. 


m 

-  4 

-  4 

—  / 

~I9 

-17 

—  1.3 

-  9 

+  6 

+  .? 
o 

—  1 


Transit. 


m 


h 

o  30 

1  30 

2  30 

3  30 

4  3o 

5  30 

6  30 

7  30 

8  30 

9  30 

10  30 

11  30 


•  •• 
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TABLE  XIV. 


Showing  the  Correction  for  the  Moon's  Horizontal  Parallax. 


})'8 

H.P. 

H.P. 

H.  P. 

H.P. 

H.  P. 

H.P. 

H.  P. 

h.  p.  i 

» 

Transit 

54' 

SS' 

56' 

57' 

5«' 

59' 

M 

61' 

1 

Transit  1 

h       m 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Vtrt. 

Feet.        j 

o  30 

-•67 

-•45 

—  •23 

0 

+  *21 

+  •45 

+  •69 

+  -91 ! 

0  30 

I    30 

-'73 

-'47 

—  •26 

0 

+  •24 

+  '5° 

+  '75 

+    *99 

1  30 

2    30 

—  •82 

-'54 

—  •29 

0 

-f'27 

+  '57 

+  -8a 

+  i#ii 

2  30 

3  30 

-•86 

-•57 

—  •29 

O 

+  •29 

+  •58 

+  •87 

•  • 

3  30 

4  30 

-•87 

-•58 

-•30 

O 

+  •29 

+  -58 

+  •87 

•   • 

4  30 

5  3o 

-•85 

-•58 

—  •30 

O 

+  •28 

+  '57 

+  •87 

•  • 

5  30 

6  30 

-'79 

-•5* 

—  •27 

O 

+  •26 

+  '53 

•  • 

1 

6  30 

7  3o 

-•69 

-•46 

—  •23 

0 

+  '24 

+  '49 

•  • 

1 

1 

7  30 

8  30 

-•63 

-•43 

—  •20 

O 

+  '22 

+  •45 

+  •67 

•  •     1 

8  30I 

9  30 

—  •63 

-•41 

—  '21 

O 

+  •20 

+  *4» 

+  •62 

+   -86  ! 

9  3©| 

10  30 

—  '62 

-•40 

—  *20 

O 

+  '21 

+  •42 

+  '63 

+    -86  ! 

10  30I 

Ti  30 

-•6+ 

-'44 

—  *22 

O 

+  •20 

+  *43 

+  •64 

+    -87  i 

1 

11  30I 

TABLE  XV. 


Showing  the  Correction  for  the  Moon's  Declination. 


3>'s 

1 

0° 

3° 

6° 

9° 

12° 

15° 

i6i° 

18° 

ai° 

«4° 

27 

>'• 

Transit. ! 

j 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec 

Dec. 

Dec. 

uec. 

Dec. 

Dec. 

Trust 

h      m 

Feet. 

Feet. 

Feet. 

Feet. 

Feet.     |    Feet. 

Feet 

Feet. 

FeeC 

r«t 

Feet. 

;     *    ■ 

O    30 

+  '35 

+  •31 

+  •27 

+  '21 

+  #I4 +  -04 

O 

-•05 

-•19 

-'35 

-"54 

0  30 

I    30 

+  •25 

+  •22 

+  •19 

+  ''5 

+  "II 

+  •04 

O 

-•05 

-•16 

-•32 

-•55 

!     1  3° 

2    30 

+  •21 

+  •19 

+  •13 

+  "II 

+  •08^03 

O 

-•04 

-•14 

-*»4 

-•42 

3  30 

3  30 

+  •25 

+  •23 

+  'I7 

+  •13 

+  •07,+ '°3 

0 

-•04 

-•10 

-•16 

—  •26 

330  | 

4  30! 

+  •27 

+  '2j 

+  '22 

+  #I6 

+  *io +  '03 

0 

-•04 

-•13 

-•2a 

—  •33 

4  3° 

5  3o 

+  •30 

+  •29 

+  '*S 

+  "21 

+  *I2 

+  'ot 

0 

—  •06 

-*»5 

-•38 

-'55 

53*  5 

6  30 

+  -5o 

+  •46 

+  '39 

+  •29 

+  'l8 

+  •07 

0 

-•07 

-•a9 

-'47-74 

630! 

7  3o 

+  •56 

+  •50 

+  •42 

+  •30 

+  •13 

+  •04 

0 

-•04 

-•»4 

-"45 

-•71 

7  3°  ■ 

8  30 

+  '54 

+  '45 

+  '37 

+  •26 

+  •14 

+  •04 

0 

-•04 

-•19 

—  •36 

-*57 

8  3<>i 

9  3o 

+  '43 

+  •37 

+  '30  + -21 

+  *12 

+  •03 

0 

-•04 

-•19 

—  •33 

-*5» 

9  3°I 

10  30 

+  '44 

+  •43 

+  •36 

+  •26 

+  'l6 

+  >5 

0 

-•06 

-•18 

-'34 

-•48 

10  30I 

11  30 

+  '4* 

+  •38 

+  '33 

+  •26 

+  'I7 

+  •06 

0 

—  •06 

— '»3 

-•38 

-*55 

11  m 
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TABLE  XVI. 

Diurnal  Inequality  of  the  Height  of  High  Water  at  Devonport. 
To  be  used  with  the  Moon's  Declination  four  days  anterior. 


J>'8 

tnatkra. 

o         O 

o  to  4 

o        o 

5  to  9 

o          o 

io  to  14 

0         °« 

15  to  18 

0       0    0       0 
19  to  2122  to  24 

0           0 

25  to  20 

0      0 
27  to  28 

0 
29 

0 
30 

irnal 
[uality 

locoes. 

}° 

Inches. 
I 

Inches. 

2 

Inches. 

3 

Inches. 

4 

Inches. 

5 

Inches. 

6 

Inches. 

7 

Inches. 

8 

Inebes. 

9 

or  North  declination  add  to  the  tide  following  the  Moon's  South  transit :  subtract 
1  the  tide  following  the  Moon's  North  transit. 

or  South  declination  subtract  from  the  tide  following  the  Moon's  South  transit : 
to  the  tide  following  the  Moon's  North  transit. 


Examples  of  the  Use  of  the  Rev.  Dr.  WheweWs  Tables. 

d       h       m 

Nautical  Almanac  gives  the  apparent  Solar  Time  of  the 
>on's  Transit,  January  -  -  -        -  -     14    3  46 

Table  XL  gives        -  -  -  -       1   17  38 


„    XII.    „ 

„xm.  „ 

Equation  of  Time 


m 


+  7l 


18 


15    21    42 

b  gives  9b.  42m.  for  the  mean  Solar  Time  of  High  Water  on  the  16th  of  January, 
it  Devonport  Dockyard. 

Feet. 

The  same  Transit  gives,  by  Table  XI.  •        -     13  '43 

Table  XIV.               „               -        -  +#45^| 

,>       XV.               „            -            -  +-i3l+     -94 

„      XVI.  for  Diurnal  Inequality     -  +'36  J 


H'37 


4  inches  being  the  height  of  High  Water  on  the  16th  of  January,  a.m. 


TIDE    TABLES 


TOB  THE 


BRITISH    AND    IRISH    PORTS 


FOB  THE  YEAR 


1872. 


S9116- 


J 


TIDE  TABLES  FOB  THK 


JANUARY 

,  1872. 

3 

C 

Is 

BREST. 

DEVONPOBT. 

POBTSMOCTO 

1 
§ 

1 

MOBXING. 

Aftkbnoon. 

MliMtlEO. 

Ajtbkhooh. 

iiOMKBfO. 

too 

Time. 

Height. 

TtaB. 

Height. 

Bn 

Height. 

Tim.. 

Height. 

Ttafc 

Height. 

Time. 

H.    Jtl 

M, 

1 

4m  6 

6  54 

IC> 

0 

7  15 

«  1 

8  34 

13 

.'o 

8  5= 

12      8 

a  3. 

11      3 

24 

Tn 

» 

4  jo 

7  37 

'5 

4 

8       D 

'5    » 

9  13 

13 

5 

9  S. 

ia     4 

3  ' 

3  5* 

II    1 

3  3° 

w. 

3 

5  34 

8  34 

14 

9 

8  jo 

.4    6 

9  5* 

13 

1 1 

10  34 

10   10 

4  ■*] 

Th 

4 

6  19 

9  18 

H 

5 

9    4<> 

H    5 

10  53 

ia 

9 

11  3 

11     a 

44< 

io     7 

5  *3j 

F. 

5 

7    <= 

10  34 

i+ 

6 

[I     0 

'4     9 

11  56 

13 

9 

— 

— 

S  4= 

1°    5 

«  '5 

S. 

6 

7  J« 

n  38 

15 

0 

— 

0  34 

13 

3 

1  1 

13     1 

5  41 

10    1 

7  aj' 

ft 

J 

851 

0  13 

'5 

5 

0  45 

15   10 

1  48 

13 

a  a„ 

13     6 

8    c 

11     0 

8  35 

M. 

8 

9  5* 

1  17 

16 

6 

1  4*5 

17      3 

"  55 

13 

1  i 

3  a* 

'4    3 

9    * 

11     7 

9  39 

Tu. 

9 

i°  55 

a  14 

»7 

10 

a  40 

18    6 

3  58 

14 

9 

4»S 

14  11 

10  IC 

13     3 

i°36i 

W. 

10 

OKI 

3     7 

*9 

» 

3  33 

19    6 

4  SI 

15 

6 

5  34 

»5    5 

"     . 

13      9 

11  V 

TU. 

11 

i     (3 

3  59 

J9 

9 

4  a5 

19  11 

1^1 

16 

1 

6  IS 

15     7 

«  5. 

>3      ° 

- 

F. 

13 

1    7 

4  5i 

]9 

11 

5  '5 

19  10 

S  4' 

16 

4 

7  w 

'5     7 

0  as 

r3     ' 

My 

S. 

13 

3     3 

5  39 

'9 

7 

6    a 

•9    S 

7  33 

16 

4 

7  5< 

'5    4 

1  it 

13     0 

1  4J 

ft 

M 

a  .0 

6*5 

18 

11 

648 

.8    4 

8  19 

id 

0 

841 

14     9 

a    3 

12     9 

..« 

M. 

J5i 

4  4» 

7  " 

17 

8 

7  34 

17     I 

9     » 

15 

4 

9  * 

14     0 

a  4S 

19      4 

!   »! 

Tu. 

16 

5  »7 

7  57 

16 

4 

8  19 

■S    S 

9  4» 

»4 

4 

10    4 

•3     4 

3  34 

II    IO 

4  '9 

W. 

17 

6  ji 

8  4a 

i5 

1 

9     7 

14    g 

10  aj 

13 

6 

10  4) 

11     8 

4  »; 

•1     3 

Th. 

18 

15  55 

9  35 

14 

1 

10    8 

13  1° 

[3 

8 

11  3S 

5    . 

i  4 

F. 

"9 

?  4fl 

'o  43 

13 

7 

n  19 

13     fi 

— 

0  1 

12     a 

6    c 

10     1 

6  33 

s. 

ao 

835 

"  57 

13 

6 

— 

046 

ia 

1 

I    3C 

13       1 

7    * 

9  10 

744] 

*■ 

31 

9  '3 

0  34 

13 

8 

1    6 

13  11 

■  55 

ia 

3 

3  aS 

ia     4 

8  3 

10     1 

8  5S 

M. 

33 

10    a 

1  35 

'4 

4 

3    0 

14    9 

1  59 

13 

S 

3  3< 

13       9 

93( 

10    5 

9  5» 

To. 

33 

10  5a 

a  33 

15 

3 

a  44 

'3     8 

3  59 

13 

4 

4  34 

'3        ' 
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Tli 

29 

3  47 

a  54 

11 

3 

3   12 

11     a 

9  3 

20    3 

94S 

19   11 

6  30 

13 

io'[  6  40 

HiJr  Mean  Sprinf  » 

5ft.  gin. 

10n-  51"- 

7 

h.    gln- 

Phase*  of /he  Moon. 

Moon'*  Declination  at  Noon. 

K.D. 

.       . 

*a 

■LD. 

- 

■  |  w 

d.    n. 

K 

1 

7«.j8 

9   " 

78.14 

'7 

I  K 

33 

2" 

Last  Quarter-    3  to 

10  Morning, 

3 

3      8 

10  1 

a     13 

18 

3 

4i 

2^ 

New  -----     9     i 

j»  Morning. 

3 

7    46 

11 

6     40 

•9 

4 

45 

3 

First  Quarter    18     fi 

34  Morning. 

4 

1     30 

a 

0    5« 

20 

4 

43 

36  Morning. 

5 

3     57 

13 

4»-39 

3 

3» 

=9 

6 

4    48 

14 

9    5a 

1 

i7 

In  Perigee  -  -     7     ; 

0  Afternoon. 

7 

3     53 

'.5 

4    3i 

«3 

8 

a 

Id  Apogee  -  -  19    a 

0  Afternoon. 

8 

1     16 

16  1 

8    37 

*4 

S 

57 

The  timet  of  Higl  Water  arc  glra  far  Mean  Time  it  Piece  j  if  Greenwich  or  Baihraj  That  be  Mfal 


BRITISH  AND  IRISH  PORTS. 


13 


FEBRUARY,  1872. 


Equation  of  Time  at  Noon. 


i 


M.  & 

M.D. 

M.   B. 

M.D. 

M.  8. 

M.D. 

M.   8. 

13   48 

Sub. 

9 

14  28 

Sub. 

17 

14  l8 

Sub. 

»5 

13  a* 

13  S6 

IO 

H  30 

l8 

H  13 

26 

13  « 

14  3 

II 

H  30 

1 

19 

14  8 

■ 

27 

13  1 

14  9 

12 

H  30 

20 

14  2 

28 

12  jo 

14  14 

13 

14  29 

21 

13  55 

29 

12  39 

14  19 

H 

14  27 

22 

13  48 

14  »3 

15 

14  *5 

»3 

13  40 

14  26 

16 

14  22 

24 

13  31 

Sub. 


of  H%h  Water  an  given  for  Mean  Time  at  Place ;  if  Greenwich  or  Baihray  Time  be  required,— fi> 
JfoamlmiNflaW  6m»  I  Lzrnr  odd  13  m»  I         TsuBio«d4\tm» 


14 

TIDE  TABLES  FOR  THE  . 

FEBRUARY,  1872. 

fi 

D 

.« 

GREENOCK. 

LIVERPOOL. 

PEMBK0E3 

H 

11 

Mowiraa. 

Afteiinoon. 

Mokbino. 

Ai  n  KHQOK, 

MOBKTHG. 

a™ 

Time. 

Height. 

;Time. 

Height 

Mm* 

Height. 

Tuns. 

Height 

Time. 

Height. 

lb* 

Th 

1 

5ma 

3  54 

9    3 

4   14 

9      ' 

3      i 

23      a 

3  ». 

aa     9 

IO   13 

.8     3 

10  33 

F. 

9 

5  49 

4  2<> 

9     ° 

5    ° 

8  11 

3  4) 

4  *3 

21      3 

™  is 

17      5 

11   1 J 

& 

3 

0  40 

J  26 

8     9 

5  55 

8    7 

4  4 

"      3 

5  13 

11  4a 

'6     5 

— 

*• 

4 

7  3fi 

630 

8     6 

7     8 

8    4 

5  5* 

ao     9 

6  3' 

20   10 

0  13 

16     3 

0  4J 

M. 

5 

8  36 

7  5i 

8     5 

8  33 

8    7 

7    31 

31        1 

8 

21      7 

1  3t 

16     3 

a  31 

Tu 

6 

9  3S 

9  '3 

8     9 

9  49 

8  11 

8  4c 

ia     4 

9  1. 

23      1 

3    <3 

17     3 

3  4- 

W. 

7 

,10  44 

9    a 

10  31 

9    4 

9  43 

33  II 

10  IC 

34     9 

4  iS 

18   11 

4  5j 

Th 

8 

H  fit 

[(    30 

9     6 

11  48 

9    8 

10  3f. 

*5    5 

11     . 

arS     1 

5  »4 

20     5 

5  5. 

I'. 

9 

OB45 

— 

— . 

0  15 

9  10 

11  a- 

26     7 

11  5 

27     0 

6  iS 

21      7 

fi4. 

S. 

10 

1  4c 

O  40 

10     0 

1     4 

10     1 

— 

— 

0  14 

27     2 

7    <! 

32       3 

7   - 

» 

11 

a  21 

I    37 

10    a 

1  48 

10     1 

0  3- 

a;     4 

«5! 

>7    3 

I  +s 

22       I 

8  i< 

M. 

3   18 

3    9 

a  39 

1  ac 

a7      Q 

1  3{ 

26     7 

8  3= 

21       7 

s  - 

In, 

|i3 

4     4 

a  45 

9  " 

3     8 

9    9 

1  5* 

36     0 

3  1- 

*5     4 

9  IC 

20       7 

9   - 

W. 

14 

4  49 

3  *4 

9     7 

3  4* 

9    5 

a  3. 

14     8 

-   5- 

23   11 

944 

19     4 

10 

Th 

15 

5  34 

4     1 

9     * 

4  20 

8  11 

3   » 

33      1 

3  3 

22     4 

10  ic 

10    ; 

F. 

16 

6  aa 

4  4° 

8     8 

5     a 

8     6 

3  5 

ai     4 

4   1- 

30     7 

1°  55 

16     3 

11   it 

S. 

17 

1  i 

5  =»7 

8     3 

5  58 

8     j 

4  43 

19     y 

5  it 

19     a 

»i  44 

14     9 

— 

* 

18 

7  5*5 

6  24 

7   n 

7  14 

7    9 

5  5; 

18     9 

«4. 

18    8 

0  tt 

14     4 

3  i 

M. 

'9 

S  46 

7  5« 

7     9 

8  37 

j  10 

7  J>< 

18    10 

8 

19     a 

1  41 

14      1 

2  31 

Tu. 

2D 

9  3<5 

9  ^4 

8    0 

9  49 

8       3 

8  43 

19     8 

9  ** 

ao     3 

3     < 

14   10 

3 « 

W, 

10  35 

10  17 

8    4 

10  4a 

8     6 

9  4C 

21     8 

4  *3 

16     1 

441 

Tl, 

aa 

11   14 

8     8 

ir  ai 

8  10 

10    33 

32       4 

10  3( 

33     0 

J     1 

1     5 

5  *j 

F. 

»3 

morn. 

11  41 

8  11 

1a     0 

9     * 

»  5. 

23     6 

11  1. 

24     1 

5  45 

18     7 

6    0 

S. 

H 

0     1 

— 

— 

0  ao 

9     3 

11  3= 

34    6 

11   y 

35     0 

6  h 

19     8 

641 

ft. 

»5 

040 

038 

9    £ 

0  55 

9    6 

— 

0 

»5    4 

6  j8 

ao     s 

7  'J 

M. 

26 

1   3i 

i    n 

9    8 

1  27 

9    9 

O   S3 

a,     8 

0  .1 

a5  11 

7>8 

30  11 

7  44 

Tu 

l7 

a   1,5 

1  43 

9    9 

a    0 

9  10 

0  3.4 

26     0 

I    IC 

36    0 

8    c 

31      0 

8   1 

W. 

18 

3     0 

a  ifi 

9  10 

*  33 

9    9 

t  s( 

iK    10 

1  4. 

a5     7 

8  34 

20     9 

8  5' 

Th 

*9 

3  47 

*5e 

9    8 

3     8 

9    7 

a     e 

25     3 

2     It 

24  10 

9  ic 

ao     j 

9  r 

Half  Mean  Spring  \        4ft.     10™. 

l3ft.   Qh. 

10n.  6», 

Phases  of  the  Moon. 

Moon's  Declination  at  Noon. 

d.    n.    m. 

M.B. 

)        > 

ILD. 

*.!>. 

, 

*j>. 

Last  Quarter  -    a  10  10  Morning. 

r 

7  8-58 

9     ' 

7B.14 

17 

l»-33 

■5 

a    1 

3       8 

10 

a     13 

18      - 

3     4i 

26 

First  Quarter  -  16     6  24  Morning. 

3    1 

7    4<> 

J I 

6    40 

19 

4     45 

*l 

4    * 

1     30 

rl 

0    56 

4     43 

a 

■ 

5    ' 

3     57 

13 

4»-39 

ai   * 

3      3» 

29 

In  Perigee  --730  Afternoon. 

6    a 

4    48 

H 

9    5» 

22 

I      ,? 

In  Apogee  -  -  19    a    0  Afternoon. 

7    " 

3     S3 

15 

4    3i 

»3 

8       a 

8    a 

t     ifi 

iti  1 

8    »7 

24 

3     57 

BRITISH  AND  HUSH  PORTS. 


Id 


FEBRUARY,  1872. 


WESTON-SUPER-MARE. 


Mouroro. 


Time. 

10  42 

II    22 


O 

2 

3 

4 
6 

7 
7 


Height. 
F.     I. 

33 
3' 


4929 
1229 

4°3' 

59{33 

5)3^ 

38 

39 


5° 


8  32 

9  " 

9  47 
10  17 

10  47 

11  23 


o 

a 

3 

4 

5 

6 

7 


53 

17 

39 

5i 

45  31 

26J33 

635 


39 

J« 

37 

34 
32 

29 


26 
26 

*7 
29 


7  4^36 

8  xa37 

8  4337 

9  X4137 
9  4<53<5 


j 

7 

8 
10 

9 

3 
o 

j 

1 

5 
o 

11 

5 
9 


10 
6 

5 

3 
6 

5 


4 
1 

5 

ai 


Afternoon. 


Time. 

H.    M. 
II        I 

II    46 

o   15 


I 
2 

4 

5 
6 

7 

8 


28 

5<* 
22 

34 

34 
26 

11 


8  5*38 

9  a937 
10    236 

10  3233 

"    43i 

11  4728 

o  1027 


Height 
,F.     I. 

3»      5 
30  iq 

30 


29 

30 
3» 

35 
37 
38 

39 


1 
2 

4 

5 
6 

6 
7 


34 

18 

20 

6 

46 
»4 


7  57 

8  27 

8  58 

9  30 
10    2 


8 
4 


3 
8 


11 

10 

o 

8 

o 

7 
6 


26  6 
26  10 
a8     3 

30  5 
32     61 


34 
35 


3 
9 


36  10 

37  4 

37    4 
36  10 

35    5 


Spring)        18**"   7™* 


HOLYHEAD. 


MORNINO. 


Time. 
H.    M. 

»  4 
a  5i 
3  48 


5 
6 


1 
22 

7  3<5 

8  38 


9 
10 

11 


30 

19 
2 


11  45 

o    7 

0  49 

1  3i 

2  11 

a  55 

3  5' 


6 
27 

38 
36 

17 
5o 


5 
6 

7 

8 

9 

9 
10  24 


™  55 
11  23 

11  56 

o  14 

o  52 


Height. 
F.      I, 

4  3 
3  9 
3     3 


3     o 
3     3 

3  10 

4  9 

5  8 

*    5 

6  9 

6    8 
6    6 

5  " 

5     a 

4    3 

3     3 
2     4 


[ 
1 
2 

3 
3 
4 
5 

5 
5 
5 
5 
5 


10 
11 

4 
o 

11 

*. 
/ 

2 

8 
11 
11 
10 

6 


Afternoon. 


Time. 
H.    M. 

2    26 

3  18 

4  22 


5 

7 
8 

9 
9 


41 
o 

9 

5 
55 


10  41 

11  23 


o 

1 
1 
2 

3 
4 


28 
10 

5o 
3a 
20 

27 


47 

4 
11 

8  58 

34 

7 


8 


9 
10 


10  40 


11 
11 

o 
1 


9 
39 

33 
12 


Height. 
F.     I. 

4    o| 
3 
3     ° 


3 

3 

4 

5 
6 

6 

6 


6 

5 

4 

3 
2 

2 

1 
2 
2 

3 
4 
4 
5 

5 
5 

5 
5 


KINGSTOWN. 


Morning* 


Time. 
H.    M. 

3     4 

3  49 

4  4<5 


1   5  53 

7  9 

8  aj 

9  34 

10  30 

11  17 


6 

3 

3 
1 


7 
9 


3 
7 
9 
9 
10 

o 

10 
1 
8 
6 

3 
11 


10 
11 

9\ 

3 


gft.   Qin. 


0  26 

I    10 

1  5a 

2  31 

3  10 

3  54 

4  49 


5 

7 
8 

9 
10 

10 

11 


57 

27 
29 
16 

48 
21 


"  54 
o  10 

0  43 

1  17 

1  54 


Height. 
F.      I. 

9  10 

9    7 
9    3 


9 

9 

9 
10 

10 

11 


3 
8 

2 
9 


11 
11 
10  10 
10  4 
9  10 

9    3 
8    9 


8 
8 
8 

9 

9 
io 

10 

10 
10 
10 
10 
10 


4 

5 

9 
2 

/ 
1 


9 
10 

10 

9 
7 


Afternoon. 


Time. 

H.    M. 

3  *5 

4  16 

5  19 

6  29 

7  47 

9 
10 

10 

11 

o 


1 

5 

54 
40 

3 


0  48 

1  3» 

2  12 

2  jo 

3  3i 

4  19 

5  2a 


6 

7 

9 

9 
10 

11 

11 


35 

5i 
1 

55 

33 

4 

38 


0  26 

1  o 

1  $6 

2  13 


Height. 
F.      1. 

9 

9 


V5 


9 
5 


9    123*9 


9 

9 

9 
10 

11 

11 

11 

11 
11 
10 
10 

9 
9 


1 

5 
11 


627 
028 


4 
5 

3 
o 

7 

1 
to 
/ 

o 
8     6 


8 
8 
8 

9 

9 
10 

10 


10 
10 
10 
10 


/ 
11 


8 


D. 

21-9 


24.9 

25'9 
26-9 

"9 
9 


i'4 

2-4 

3'4 
4'4 
5-4 
6-4 

J 
8.4 


4|  9'4 
10*4 

n*4 

12*4 

4|H-4 
O 


i6*4 
17.4 
18*4 
8)19-4 
520-4 


10 
10 


5*  &*• 


Equation  of  Time  at  Noon. 


M.  8. 

13  48 

13  5<* 

14  3 
14  9 

J4  *4 

14  19 

14  *3 

14  26 


M.D. 

M.  8. 

M.D. 

M.   8. 

M.D. 

M.   8. 

Sab. 

9 

14  28 

Sab. 

17 

14  l8 

Sub. 

*5 

13  *2 

IO 

14  30 

l8 

14  13 

26 

13  12 

II 

14  30 

19 

14  8 

»7 

13   I 

12 

H  30 

20 

14  2 

28 

12  50 

13 

14  29 

21 

i3  55 

29 

12  3^ 

14 

14  27 

22 

13  48 

15 

14  *5 

23 

13  40 

l6 

14  22 

H 

13  31 

Sab. 


of  High  Water  are  giyen  for  Mean  Time  at  Place;  if  Greenwich  or  Railway  Time  be  required,— ft* 
aVUn      I      Homioad  •**  18  m.    |     Kuugo  wi  taMraot  1  m.  ft*  PqhM^TtaM^ 


IS 

TIDE  TABLES  FOB  THE 

MARCH,  1872. 

a 

z 

""  « 

BBBST. 

DEYONPOET. 

TOBTSMOUTH 

I 

5 

II 

Mo™. 

Afternoon. 

HoBKIHO. 

Afternoon. 

MoBtmto. 

A~E. 

lime. 

Height. 

Time.  1  Height 

Time. 

Height. 

TW 

Height. 

Time. 

Hti^bt. 

Time.! 

H.    *.|r.     1. 

B.    ■£. 

a.  «. 

F. 

1 

4m37 

7   aa 

17 

0 

7  45j"5     4 

9    13 

14      3 

9  33 

'3 

14 

3        ' 

13 

1 

3  ai 

s. 

1 

5  3o 

8     9 

15 

8 

8  3614  U 

y  55 

'.:.    : 

10  19 

13 

3 

3  44 

" 

6 

4   ; 

*. 

3 

6  a; 

9     7 

'4 

4 

9  44!'3  11 

10  47,"  *■ 

11  17 

ta 

s 

4  33 

10 

10 

5     3 

H. 

4 

7  *7 

10  30 

'3 

[I    3313    1 1 

11  5*|«    4 

5  37 

6    31 

Tu. 

5 

8  39 

— 

0  1,14     4 

0  37:12     7 

1  33 

1a 

4 

7  " 

IC 

j 

7  58 

w. 

Th. 

6 

9  30 

°  55 

H 

11 

1  3^5    9 

3    6113     3 

a  5i 

13 

0 

844 

9 

9    31 

8 

10  3a 

16 

a 

a  37J17     8 

3  34'4     3 

4    9 

13 

11 

9  54 

II 

y 

IO   32 

F. 
B. 

11  35 

a  5» 

18 

6 

3  1619     3 

4  3815     3 

H 

9 

10  47 

ia 

5 

11  12 

9 

oai? 

3  39 

'9 

9 

3J930     c 

5  3iiS     0 

5  57 

'5 

4 

11  35 

13 

0 

"  55 

*■ 

10 

1     fi 

4  19 

10 

5 

4  38,"     4 

6  18,16     5 

6  38 

>5 

>« 



°  15 

M. 

Tu. 

11 

1  J4 

4  57 

ao 

4 

5   ,fi|ao     2 

65716     6 

7  15 

15 

8 

0  36 

13 

4 

0  57 

a  40 

5  34 

'9 

9 

5  5'  19    4 

7  33i6     1 

7  49 

15 

4 

1  id 

'.; 

a 

1  34 

W, 

i.-. 

3  ati 

6     8 

18 

6  35  18     4 

8     6.15     5 

8  33 

14 

9 

1  51 

12 

IC 

a    8 

'I'll. 

'4 

4  IJ 

6  43 

>7 

7 

7     °i«    9 

8  3814    6 

8  5i 

14 

a  3(3 

12 

4 

>  44 

1-'. 

15 

7  »9 

16 

7  39 '5     ' 

9    6,13     7 

9  aa 

13 

3     ' 

3  19 

s. 

i< 

5  49 

7  58 

*4 

3 

8  ai 

13    e 

9  4013     8 

9  56 

4 

3  38 

IO 

!C 

3  5« 

* 

6  39 

8  48 

13 

10 

9  »3 

13     4 

10  iRii     8 

10   44 

ZI 

7 

+  18 

IO 

0 

4  44 

M. 

■' 

7   30 

10    6 

1a 

0 

'°  55 

n   17.10   10 

11  57 

11 

3 

5  '7 

9 

4 

5  58 

Tu. 

"> 

8   i8 

11   43 

la 

; 

— 

—       — 

0  41 

10 

8 

6  44 

9 

O 

7  3i 

W. 

10 

9     7 

0  25 

13 

7 

1     013     2 

1   361 1     8 

3    6 

11 

j) 

8     13 

9 

5 

850 

Tli. 
F. 

21 

9  54 

1  33 

'3 

10 

1  59ji4    8 

3  4412     6 

3  aa 

13 

9  *5 

3 

9  5' 

10  4c 

a   19 

l5 

7 

3  3816    4 

3  5*  <3     7 

4  i/ 

13 

1 

10  13 

11 

0 

'°  S3 

S. 

- 

11  id 

a  55 

'7 

1 

3io 

17    9 

4  39 

14     6 

5    0 

13 

11 

10  51 

IT 

9 

11    0 

£■ 

M 

norn. 

3  26 

18 

5 

3  43 

i8  10 

5  >° 

15     a 

5  39 

14 

7 

II   31 

12 

3 

11  39 

II, 

'. 

0  11 

4     0 

>9 

2 

4  i7 

i,,    i 

5  57 

'5     7 

°'  15 

15 

3 

11  S6 

12 

9 

In, 

26 

0  5o 

4  34 

'9 

B 

4  5° 

19    0 

6  33 

«  5i 

15 

c 
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5  43 

6  23 

7  8 

8  12 

9  4° 
"  15 


Height. 

F.   2. 


I 
I 


4 

57 


2  42 

3  22 

3  58 

4  35 

5  9 

5  44 

6  19 


20 

l9 

18 

17 
17 
17 

l9 
20 

2J 
21 
21 
21 

20 

'9 
18 


7    017 


7  54 

9  14 

10  45 

o  34 

1*22 

2       O 
2    32 

3     3 

3  35 

4  9 

4  43 

5  19 

6  a 


16 
16 
16 

17 
18 


1 
3 

3 
6 

4 
9 

5 
5 

i 
6 
6 
2 

7 
8 

7 

4 

5 

2 

4\ 

6 
8 


J9 
20 

20  10 

21  1 


21 
21 
20 

l9 


2 
o 

5 
5 


Afternoon. 


Time. 

H.    M. 

6  3 
<5  45 

7  38 

8  55 

IO     27 

"  57 
o  34 


1 
2 

3 

3 

4 

4 

5 
6 


3i 
20 


4[2I 

40 
18 


5* 

37 
2 

6  38 

7  H 

8  29 

9  59 
11  29 

0  4 

1  o 

1  43 

2  16 

2  47 

3  19 

3  51 

4  26 

5  1 

5  4o 

6  26 


Height 

F.  I. 

*9  9 

l8  IO 

17  IO 

17  4 

17  6 

18  2 
18  10 
20  o 
20 


21 

21    5 
20  I J 

20    3 

19    2 

17  11 


16 
16 
16 

17 

18 

'9 


3 
3 

7 


19  10 

20  6 


21 
21 
21 
20 
20 


o 

2 


0210 
18  10 


21*4 

»3'4 
24-4 

*5*4 
26*4 

27-4 

28-4 


4    I'O 
7    2*0 

3'o 
4*0 

5-o 

7'o 
16  iol    J 


9*0 

IO'O 

11*0 

0|I2°0 

13  '©- 
I4'0 


O 

i7»o 
18*0 
19*0 

8)20*0 


22*0 


10ft.  4m. 


Equation  of  Time  at  Noon, 


12 

12 
12 
11 
11 
11 
11 
10 


8. 

*7 

2 

48 
35 

6 
5i 


M.D. 

M.  8. 

M.D. 

M. 

Sub. 

9 

IO  36 

Sub. 

17 

8 

IO 

IO  20 

l8 

8 

II 

IO   4 

*9 

7 

12 

9  48 

20 

7 

13 

9  3i 

21 

7 

14 

9  14 

22 

6 

15 

8  57 

33 

6 

16 

8  40 

24 

6 

8. 
22 

4 
46 

28 

IO 

5* 

33 

15 


Sub. 


M.D. 

26 

*7 
28 

39 

30 
31 


5 

5 
5 
5 
4 
4 
4 


8. 

38 

*9 
1 

4* 

*4 

5 


Sub. 


•of  High  Water  are  ghren  for  Mean  Time  at  Place;  if  Greenwich  or  Railway  Time  be  required^— to* 
PormmwHrwefsm.  f  Smumn  mttrocf  3  m.        i  lamntm. 
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R 

(3 

-g 

HABW1CH. 

HULL. 

SONDERLA 

:;- 

1 

5 

«H 

Mousing.    L  Afternook. 

Morning. 

Afternoon. 

Mooning. 

Ai 

Time. 

Height.]  Time. 

Hdgbt 

Time. 

Height. 

Time. 

Ui-ipdit 

.  Height. 

Tin 

I.      11.     *. 

R 

t 

4"3? 

3  3' 

II 

°t  3  +9 

10   10 

[Q 

19     6 

10    2 

,9  0 

7 

H3 

3    7 

a 

3 

5  3= 

4    9 

10 

8j  4  3° 

«    5 

»  5 

18     6 

II   3 

17  11 

7  47  >3 

6    8 

* 

j 

6  3; 

4  54 

IO 

3    5  « 

"  5 

'7    4 

— 

— 

8  42  n 

9    9 

K 

4 

7  37 

5  53 

9 

10!  631 

9    9 

0   3J 

16   IO 

I 

■«  5 

9  S&" 

Tii 

j 

6  35 

7  M 

9 

911  8  10 

9  10 

1  4i 

16    4 

a  3 

16    6 

it  28  1 1 

1!    — 

\V. 

e 

9  3° 

8    S« 

j'!  9  33 

10      4 

3  1 

i7     1 

4    ( 

17  10 

0    IOII 

.?    ° 

Tii 

i 

10  3c 

10  14 

10 

8  10  45 

10  11 

4  3. 

18     7 

5 

19    3 

1  a5'ia 

6.|  ' 

F. 

I 

11  35 

II  II 

11 

3  n  37 

11     6 

5  =»* 

ao     0 

5  5. 

"   0 

3  33.13 

6    2 

s. 

9 

oai7 

— 

-  -!  0    3 

11     9 

<S  it 

ai     0 

64 

"     i 

3   Mj<4 

4! 

3 

ft 

10 

1    * 

0  35 

11 

10J  0  44 

11  11 

7    3 

ai     8 

7  3. 

21    IC 

3  J4  15 

o' 

4 

M. 

»  54 

1     4 

°l  1  H 

i  *. 

8    5 

4  33  '5 

a 

4 

Tu 

13 

a  40 

143 

11 

IK    2      2 

11  10 

8  ac 

8  3£ 

,21        6 

5  io'5 

i" 

j 

W. 

'3 

3  26 

3    10 

11 

8,1  a  37 

IE      6 

S  $f 

9  1. 

20     8 

5  46  M 

(i  6 

Th, 

'4 

4  13 

3  55 

11 

3 

3  >3 

II     I 

9  3i 

20     1 

9  4S 

'9    5 

6  32  13 

8 ;  6 

F. 

jr, 

J     0 

3  3i 

10 

10 

3  48 

10     7 

10    £ 

18     9 

10  a^ 

18     ■ 

7     o" 

9!  7 

ft 

16 

5  49 

4     6 

10 

3 

+  *S 

.0  4e 

'7     4 

11    S 

16    8 

7  43" 

8    8 

ft 

"7 

*  39 

4  44 

9 

9 

$    7 

9    « 

"  37 

16     1 

— 

- 

8  27.10 

J  8, 

M. 

18 

7  35 

S  34 

9 

4 

6    9 

9     * 

0   IC 

15     6 

0  4; 

•J5    ■ 

9  341" 

O.JO 

Tu. 

>9 

8  i8| 

6  54 

9 

3 

1  44 

9     2 

1  a? 

14    9 

2    1C 

14  10 

ii     aj  9 

10:  1 1   . 

\\. 

10 

9    7 

8  30 

9 

4 

9    9 

9    « 

3  53 

'1     1 

3  3 

■.!     8 

-jo: 

Tii. 

)] 

9  54 

9  44 

9 

9 

10  17 

4    J 

ii5     3 

4  33i6  11 

0  jfiio 

9\    ' 

F. 

33 

10  40 

10  43 

10 

4! 

"     3 

10     7 

5     a 

17     7 

5  «'i8    3 

>  53,11 

9:1    3 

S. 

33 

11  %t 

11  33 

10 

10, 11  40 

11     1 

5  3S 

18   10 

5  5V9    4 

2  34  I3 

3|      a" 

A 

34 

morn. 

ii  56 

11 

3,!   — 

— 

6    13 

.910 

20     8 

6  3J 

20    3 

3 

J  13 

5    3 

M. 

35 

0  11 

0  la 

11 

5 

0  19 

11     7 

<>47 

7    • 

21      O 

3  3 

/'4 

3ii  3  . 

To, 

='■ 

056 

0  45 

11 

8 

11     9 

7    31 

ar     3 

7  38 

3>     5 

4  1 

'4 

8|;4' 

\Y. 

-7 

1  43 

1   19 

11 

9 

■  3« 

11    9 

7  55 

21     6 

8  12 

21     6 

4  4 

!H 

"1  5 

Tlu 

38 

3  33 

1  53 

11 

8 

2  10 

11     ; 

8aS 

31      4 

8  43 

.5   19, '4 

9: 5 

F, 

39 

3    3< 

a  39 

ii 

6 

»48 

11     4 

9    e 

IO      9 

9  35 

ao     3 

5  56  *4 

3.   6 

S. 

30 

4  33 

3     7 

" 

2 

3  »7 

10  11 

9  4j 

19      9 

10    j 

19     a 

6  38.13 

5ll 7 

ft 

3' 

5  ■> 

3  49 

10 

8 

4  1* 

IO    5 

10  32 

18     6 

11     1 

17   10 

7  4* 

71!? 

Half  Mom  Spring) 
Hangs.        J 

S"-  91"- 

10Il.    Jin. 

7rt.  gm. 

Phases  of  the  Moon. 

Moon's  Declination  at  Noon. 

D.     H 

M 

M.D. 

0       » 

M.I.. 

■.R 

' 

K.D 

Last  Quarter     2     7 

28  Afternoon. 

I 

63.59 

9 

98-  3 

17 

24n 

+8 

-7 

New   -     -     -     9     0 

53  Afternoon. 

a     3 

0     53 

10 

3     16 

18 

*5 

5 

16 

First  Quarter  1 7     2 

»3  Morning. 

3 

3     38 

1 1 

3N.31 

19 

34 

11 

37 

Full    -    -    -  35     1 

43  Morning. 

4    ' 

4     56 

12 

8       3 

20 

S3 

18 

l8 

5 

4     35 

13 

3       4 

21 

19 

19 

-9 

In  Perigee    -62 

0  Afternoon. 

6 

3     34 

14 

7     *4 

22 

15 

2rt 

3° 

In  Apogee   -  18  10 

0  Morning. 

7 

9      5 

15    ' 

0    52 

*3 

49 

31 

8 

4    37 

16 

3     aa 

»4 

5 

37 

BRITISH  AND  IRISH  FORTS. 


MARCH,  1872. 


3 


*  le 


3 


L 


r. 

DhJ 


i 

2 

3 

4 

5 
<S 

7 
8 


NORTH  SHIELDS. 


MORNING. 


Time.  Height. 
n.  m.  r.     i. 


Afternoon. 


7       2  12 

7  5<>'i 

8  49  10 
io     8|io 

40;  10 


1 1 

o 

1 
2 

3 


24 
14 


10 
11 
12 

13 


3' 
6 

6 
o 
2 
6 

3 
4 

3 

10 
1 

9 
3 

8 

7 

6 
u 
10 

8 
6 
6 

4 
j 

6 

7 

5 
o 

4 
6 


Time. 
H.    M. 

7  *5 

8  18 

9  25 
10  52 


1  4 

2  2 

3  35 


4 

4 

5 
6 

6 

7 
8 


H 
54 
32 


LEITH. 


Morning. 


Height. 
F.     1. 

II    II 

II      Ol 

IO     2 

10  o 

IO    IO 

11  9 

IO 

8 


12 
13 


14 
14 
13 


Time. 

IX.    M. 

5  59 

6  461 

7  44 
9    ol 

10  34 

11  57 

30j 
22' 
11 


Height. 
F.    I. 


O 
I 
2 


8'l2 


44 
22 


12 
11 
810 


9  6 

10  29 

11  59 

0  37 

1  39 

2  20; 

*  55 


3 

3 

4 

5 

5 
6 

*■ 

8 


*3 
56 
29 

5 

41 
'9 

4 


9 

8 

9 

9 
10 

11 

11 

12 

13 
13 
13 
13 

J2 
12 


O 
O 

6 
11 
1 
2 
o 


9 

o 

4 
1 

o 

11 

9 

4 


2 

3 
4 
4 
5 


.53 

29 

8' 

44| 
21 

558 

6  41 


8 
6 

3 
9 


o 
10  11 


7  28' 

8  38J 
10    9 

30, 

31 

56! 

34! 

38; 

9 
42 

17 


11 
o 
o 
1 

2 
2 

3 
3 
4 
4 
5 

6 


55 
27 


5 

4 

3 
2 

2 

3 

4 

5 
6 

7 

7 
6 

6 

5 
4 


2 
3 

4 
8 

9 
6 


Afternoon. 


Time, 
u.  H. 

6  22 


o1 

4 
5 

o 
3| 

Hi 

i 

/ 

6 


THURSO. 


Morning. 


3     4 


2 
1 
1 
1 
2 

3 
4 

5 
6 

6 

6 

6 

6 

5 
4 


3! 
6 

4 

9 
2 

2 


4 
2 

9 
6 

1 
4 


7 

8 

9 
11 

o 
1 
2 

3 

3 

4 

5 

5 
6 

7 

8 

9  *.* 
10  52 


12 

20 

47 
17 

56 
47 
33 

11 

48 
26 
2 
40 
18 


Height. 
F.    1. 

4    9 
3   10 

2   11 
»     7 


Time. 


2" 


O 
I 
I 


34 
15 
5i 


2  21 

a  54 

3  25 

59 
36 

14 

o 


3 

4 

5 
6 


4    6  55 


1 
2 

4 

5 
6 

I 

8 


38 


34 

52 

33 

59 

57 

39 
22 


Height. 
F.    1. 


4  8 

5  11 

6  10 

7  a 

7     1 

«     7 

6  o 

5     o 

3  11 

2  10 

I  IO 

1     3 

1  6 

2  8 

3  10 

4  11 

5  10! 

<5    5 

6  9 

6    8 

6    41 

5  9 

4  io|n  52 

3  9  o  18 


8  59 

9  38 

10  16 

10  S3 

11  32 

0  32 

1  19 

2  30 

4  7 

5  3i 

6  36 

7  i3 

7  43 

8  10 

8  42 

9  i4 

9  49 
io  26 

11     4 


SS^}  6ft-  8in-      j  8ft-  2 


ft.  Qin. 


II 

IO 
9 

9 

IO 

II 

12 
13 

14 

14 

13 
12 


Afternoon. 


3 

7 
6 

2 

5 
10 

10 

1 
2 

1 

7 
10 


Time. 

If.    M. 

0  14 

1  4 


2 

3 

5 
6 


Height. 
F.    1. 


7 
8 


11  .10 


10 

9 

8 

8 
8 

9 

10 

11 

12 

13 

13 

13 

13 
12 

11 


2 

5 
2 

4: 

8 

10 

10 

5 
8 

8 

3 

7 
8 


10 
42 

19 

3a 

18 

1 

8  41 

9  18 

9  57 
10  35 
ii 
11 

o 

o 


12 
5o 

IO 

54 


1 

3 

4 
6 

6 

7 
7 


11     2 


5i 
17 
5° 

5 

57 
29 

56 
8  26 

8  57 

9  3i 

10     7 

10  45 

11  27 

o  47 


11 
10 

9 

9 

9 
10 

12 

'3 

14 

• 
14 

13 

13 
12 

11 

10 

9 

8 

8 

8 

8 

10 

11 

12 

13 

13 

13 

13 

13 
12 


7 
8 

11 
6 

9 

9 
2 

5 
o 

2 
11 

3 
5 
4 

9 

8 

9 

2 

3 
10 

o 

3 
4 

2 
6 

9 

6 

o 
1 


10    7 


**4 


D. 

21*4 

I 

33 -4 
24-4 

35 '4 
26*4 

27-4 

28-4 

• 
i*o 

2'0 
3.O 

4-0 

5-o 
6»o 

7*o 

5 

9*0 

10*0 
II'O 
I2"0 

13-0 

14*0 

i5#0 

O 
17*0 

18-0 

19*0 

20*0 

21*0 


22*0 


grt.  7 


in. 


Equation  of  Time  at  Noon. 

M.      8. 

Jtf.D. 

M.     8. 

M.D. 

X.     8. 

M.D. 

X.     8. 

12    27 

Sub. 

9 

10  36 

Sub. 

17 

8  22 

Sub. 

a5 

5  56 

-  s 

12  15 

10 

10  20 

l8 

8    4 

26 

5  38 

12     2 

11 

10    4 

*9 

7  46 

37 

5  19 

11  48 

12 

9  48 

20 

7  28 

28 

5     * 

«  35 

13 

9  3i 

21 

7  10 

29 

4  4* 

6 

11  20 

H 

9  *4 

22 

6  52 

30 

4  *4 

2 

11     6 

15 

8  57 

*3 

6  33 

3i 

4    5 

10  51 

16 

8  40 

24 

0*  15 

Sub. 


IpliBtw.  «fH%h  Water  an  giyen  for  Mean  Time  at  Place;  if  Greenwich  or  Railway  Time  be  rapixe&r-* 
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a 

\ 

GREENOCK. 

LIVERPOOL 

PEMBROKE 

MOBMISO. 

Ajtj;km>on. 

MoHHlJiQ. 

Atieejioom. 

11  Oil  NINO.       I 

Time 

rime. 

aefeht. 

Time. 

Bright 

Time. 

Height. 

Time. 

Height 

Time.  ]  Bright,  j 

n.   m.  p.     l.  1]  a.   m 

F. 

1 

4»137 

3  35 

9    6 

3  45 

9    4 

a  3; 

34     3 

3   j6 

23 

8 

9  4619     l!|10 

8. 

; 

5  30 

4     7 

9    a 

4  3> 

9    ° 

3  1* 

33      0 

3  42 

32 

.-; 

10  3917  10  10  5 

* 

3 

6  37 

4  57 

8  10 

528 

s     7 

4  " 

31       6 

4  43 

ao 

s 

ti   1716    4,  11  4 

If, 

4 

7  37 

6    3 

8    4 

6  4; 

8    3 

5  2.1 

|20      3 

6  13 

ao 

—    [    —       0  2 

To. 

i 

8  39 

7  3C 

8    3 

8  33 

8    4 

7     t 

;2o     4 

7  52 

ao 

II 

1  19  1 5    8.1  3  1 

W. 

f 

9  3° 

9    7 

8     7 

9  44 

8  re 

8  3. 

|»i     9 

9    9 

32 

£ 

2  59|"5    9|i  3  3. 

Tl. 

7 

10  30 

10  ij 

9    I 

10  43 

9    4 

9  3< 

33     7 

10    a 

34 

7 

4  ij'iS     7I  4  4 

F, 

8 

11  35 

11     9 

9    ° 

n   36 

9    * 

IO   2< 

25    4 

10  51 

1(5 

u 

S  13 

30     4l  5  4 

S. 

9 

0W7 

13     0 

9  10 

— 

11  1. 

36     7 

11  34 

27 

< 

6    5 

31     6    6  3 

fr 

10 

1     6 

0  33 

10    0 

0  43 

10     1 

"  5-1 

27     3 



6  46 

33      3 

7 

M. 

tJ 

'  54 

1     3 

10     a 

I  33 

10     3 

0  14 

27     5 

0  34 

37 

5 

7  3-1 

22     4 

7  4 

Tii 

T2 

3  40 

1  43 

10     1 

2     0 

10    0 

0  5- 

-7     3 

1   11 

36 

8     o(ai     9 

S  1 

W. 

»8 

3  *6 

3  17 

9  'i 

a  34 

9  1°, 

1  at 

26    4 

1  44 

a5 

E 

8  35J20  xoj  8  s 

Tli 

H 

4  '3 

a  51 

9     8 

3     8 

9    5 

3 

25     0 

3  19 

a4 

3, 

9  IOI9     6f  9  2 

F. 

'5 

5     ° 

3  35 

9     2 

3  43 

9    ° 

a  3< 

33     4 

a  53 

33 

6 

9  43  »8     °!'° 

8, 

Ifi 

5  49 

4     1 

8    9 

4  30 

8    6 

3  ia 

3  3' 

30 

8 

10  .7  16     4fW  3 

*. 

'7 

6  39 

4  43 

8    4 

5     9 

8     1 

3  5. 

19     9 

4  34 

19 

0 

10  5914     9  11  3 

M. 

18 

7  a9 

5  43 

7  ]° 

6  24 

7     i 

5     s 

18     1 

5  47 

IS 

1 



0 

'I'm 

'9 

8  18 

7    10 

7     7 

■  16 

7     8 

6  3S 
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8  19 

9  4 


Height. 

F.      I. 


IO 
IO 

9 

9 

9 

9 
10 

11 

12 

12 
12 
12 
11 
11 

IO 

9 

8 
8 


9 
1 

6 
2 
2 
8 
6 

5 
o 

4 

5 
2 

8 

o 

3 
4 

8 
2 


8  5 

9  1 

9  " 
10    8 


11 
11 
12 
12 
12 
11 


3 
10 

1 

2 

o 

6 


IO    IO 
IO       I 


Afternoon. 


Time. 

h.  x. 

8  57 

9  44 
10  48 

1    9 
a  35 

3  36 

4  3o 

5  *4 

5  5<5 

<>  34 
7  10 

7  44 

8  18 

8  52 

9  29 

10  27 

11  56 
o  42 

2       2 

3     4 

3  47 

4  H 

4  58 

5  33 

6  8 

<5  43 

7  20 

7  58 

8  40 

9  3o 


Height. 
f.     1. 


WATEBFOBD. 


Morning. 


10 
9 

9 

9 

10 

11 
11 
12 


5 

3 


1 
o 

9 

3 


"    5 
12    4 

11  11 

11     4\ 
10 

9 
9 

8 
8 
8 
8 

9 
10 

11 


9 
o 

4 
2 

3 

9 
6 

3 


11 
12 
12 
12 
11 
11 
10 


/ 
o 

2 
I 

9 
2 

6 
8 


Lft. 


10 


in. 


Time. 
H.  m. 

8  55 

9  35 

10  32 

11  5i 


o 

2 

3 
4 
5 


36 

4 
21 

23 
16 


Height. 
f.     1. 

II      9 

II       2 


5 
6 

7 
7 


56 
36 

14 

47 

8  20 

851 

9  23 

10  13 

11  29 

0  11 

1  33 

2  48 

3  42 

4  »5 


5 

5 
6 

6 

/ 

7 


3 
38 

II 

47 

22 

58 

8  37 

9  19 


10 

9 

9 
10 

11 

12 

12 

13 

*3 
12 

12 

11 

11 

10 

9 

9 
8 

9 

9 

10 

11 

12 
12 
12 
12 
12 
12 
11 

11 


11 
11 

5 

3 
2 

8 

o 
1 

11 
6 

11 

3 
5 

7 
o 

10 

2 

IO 

8 

5 
o 

5 

9 
10 

9 

5 
10 


Afternoon. 


Time. 
h.    x. 

9   H 

10  o 

11  ; 

1  20 

2  46 

3  54 

4  5^ 

5  37 


6 
6 


16 

55 

7  3i 

8  4 
8  36 

7 
45 


9 
9 


10  49 

o  54 

2  11 

3  17 

4  5 
4  45 


5 

5 
6 

7 

7 
8 


21 

54 
29 

4 
40 

17 


8  57 

9  47 


^5 


Height. 
F.     I. 

II 

IO    I Ol 


62 


IO 

IO 
IO 

II 

12 
12 

13 

13 
12 

12 

II 

IO 

IO 


D. 

1*4 


1 

10 

9 

5 
101 

1 

O 

9 
3 

7 
10 

0 


9    3 


9 

9 
10 

11 

11 

12 
12 
12 
12 
12 
12 
11 


6 

3 
o 

9 

3 

7 
10 

10 

7 

2 

6 


10    8 


»3'4 
24-4 

»5*4 
26-4 

27-4 

28*4 

• 
To 

2'0 

3'o 
4-0 

5-° 
6*o 

7*0 

T> 

io*o 
n*o 

I2aO 

13*0 
14*0 

15-0 

O 
17*0 

18-0 

19*0 

20  *o 

2I'0 
22*0 


gft.    2to. 


Equation  of  Time  at  Noon. 


[2 
l2 
[2 
fl 

[I 
[I 

r  i 


a. 

37 

15 

2 

35 

6 
5i 


0 

X.D. 

X.   8. 

X.D. 

X.   8. 

X.D. 

X.   8. 

Sub. 

9 

10  36 

Sub. 

17 

8  22 

Sub. 

35 

5  56 

IO 

10  20 

18 

8  4 

26 

5  38 

II 

10  4 

19 

7  46 

37 

5  19 

12 

9  48 

■20 

7  28 

28 

5  1 

13 

9  3i 

21 

7  10 

29 

4  4» 

H 

9  i4 

22 

6  52 

30 

4  »4 

15 

8  57 

*3 

6  33 

31 

4  5 

16 

8  40 

H 

<5  15 

Sub. 


■  of  High  Water  are  grren  for  Mean  Time  at  Place;  if  Dublin  or  Railway  Time  be  required,— for 
GafiWJkXfltf  Urn.  |  Qusmxowr  odd  8  m.  |  WJLXKsroij>adcZ&uu 


TIDE  TABLES  FOB  THE 


APRIL,   1872. 


Tlmo.     Uefcllt. 


4  47  '9 

5  ■*» 

5  53  '7 

6  1616 

7  «Uj 

7  48  .3 

8  4j|,a 

1  3«" 


a  48 

3  57 

4  48 


7  47 

8  ,7 
8  45 


4  »5  "4 

5  7/4  ■ 

5  44'5 

6  JJij 

6  59>5  ■ 

7  3<S  ■.! 

8  ,813 


TLoe.   Height..    Tim* 


3  4610 

4  43    9 

6  o\  9 

7  =4   9 

8  3910 

9  3i|" 


ii; 


1  9  : 
9  5: 


HilfMeuiBpruig'l        Qft.     gin, 


7fL    gin. 


6*  4*- 


Phases  of  the  Moon. 


Moon's  Declination  at  Noon. 


Last  Quarter  -  1 
New 8 

First  Quarter-  15 
Full  -  -  -  -  23 
Last  Quarter-  3° 

In  Perigee  -  1 
In  Apogee  -  15 
In  Perigee    -  37 


;  31  Morning. 
>  33  Morning. 
3  11  Afternoon. 
3;  Afternoon. 
i  21  Morning. 

o  Afternoon. 

i     o  Morning. 

o  Morning. 


0    t 

K.D. 

0        , 

*.r> 

o         , 

«.D. 

253.  4 

1 1  N.2  I 

>: 

20N.  39 

i; 

23     28 

16         2 

'7       5 

a6 

20       3j 

'9    55 

19 

13       42 

'a? 

22    50 

;u 

7     4i 

«       3 

1.1 

34    40 

21 

2     11 

,19 

5     =»6 

14 

25       21 

2-1 

3  8-34 

30 

ON.  12 

^ 

34    53 

*1 

9     17 

6       3 

16 

23     18 

*4 

14     39 

"n>»  tmw  of  High  Water  an  fi«n  for  Mean  Time  at  Place  1  if  G  reeiiwien  or 
BmMUm.  I  "— ""- 


BRITISH  AND  IRISH  PORTS. 
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APRIL,   1872. 


DOVER. 


MoRMnro. 


Height. 
F.     I. 

ft'5      I 

814    7 

35  14 
215     8 

5  16  1  j 
55  18    1 

18  11 

19  3 

'9    3 
19    2 

5/i8    7 

33 
8 


Afternoon. 


40 

22 

o 

20 


45 

*7 
21 

3i 
5o 

4 
54 

3<5 
14 
5» 
33 


17  11 
17     o 

15   10 
14    8 


13 
13 
13 
'4 
15  11 


35 
21 


17 
18 

18  10 

19  3 

'9     3 
18    9 


9 

o 

59 


18     o 
16  10 

15    8 


Time. 
H.     X. 

4  3^ 

5  5o 

7  21 

8  36 

9  3i 

10  18 

11  1 
11  41 

0  39 

1  15 

1  5° 

2  27 

3  5 

3  53 

4  53 

6  10 

7  a8 

8  32 

9  16 

9  55 

10  33 

11  12 

11  53 

0  14 

°  57 

1  45 

2  34 

3  28 

4  3» 


SHEERNESS. 


MORNING. 


Height.    Time. 


F. 

5 

4 

5 
6 

7 
8 

9 
9 


1. 

o 

5 
o 

4 
6 


2 

3 


8  11 

8     3 


7 
6 

5 
4 
3 
3 
4 
5 


8 

9 
9 
9 

9 

8 

7 
6 

5 


6 

5 


3 
2 


41 
3 


H.     M. 

5  a4 

6  35 

8  11 

9  46 

10  55 

11  46 

o    8 

0  49 

1  26 

2  1 

a  3.5 

3  6 

3  39 


Height. 
F.     1. 


4  15 

4  55 

5  50 

7  4 

8  34 

9  52 
6I10  51 


61 
i 

4 

4 
1 

6 

5 
3 


Spring*        Qft.    ^in. 


II  32 

0  24 

1  o 

I  36 

2  13 

2  50 

3  34 

4  23 

5  -I 


4 
3 
3 
3 
4 
5 


/ 
t 


Atternoon. 


5  i° 

6  5 


6 
6 
6 

5 
5 

4 

3 
2 

2 

2 


7 
6 

2 

8 

o 

2 

3 

7 
1 

3 
o 


3 

3  11 

4  9 


5  IO 

6  4 


6 
6 
6 


/ 
6 


5  9 
4  11 
4     o 


Time. 

H.     X. 

5  55 
7  19 

9    ° 

10  23 

11  22 


0  29 

1  8 

1  44 

2  18 

2  5l 

3  22 

3  57 

4  34 

5  20 

6  25 

7  5o 
9  i5 

10  2jJ 
tH  13 

11  51 

o  7 

0  42 

I  17 

1  55 

2  31 

3  11 

3  58 

4  49 

5  55 


LONDON. 


Morning. 


Height.  Time. 
F.     1. 1 H.    x. 

3 


3 
4 


6 
6 
6 
6 

5 
5 
4 

3 

2 

2 
2 

2 

3 
4 

5 

5 
6 

6 

6 

6 

6 

5 
4 
3 


/ 
1 

41 
2 


2 

7 

7 

5 
11 

4 
8 

9 
11 

3 
2 


2 
6 
1 
6 

7 
5 


4 

5 
8 


<>  54 

8  4 

9  36 
11  12 

0  5i 

1  39 

2  19 

2  55 

3  30 

4  5 

4  38 

5  11 

5  47 

6  28 

7  21 

8  34 

9  59 
11  17 

0  42 

1  19 

1  55 

2  29 

3  4 

3  43 

4  21 

5  4 

5  54 

6  50 


Height. 
F      x. 

18      5 


3ft.   Qin. 


17 

17 
17    IO 


Afternoon. 


19  6 

20  4 

20  10 

21  3 
21  2 
20  10 
20  4 
19     7 

18 

17 
16 

16 

16 

17 


7 
6 

6 

2 

5 
o 


18 
19 


7 

7 
20    3 

20  10 

21  3 
21  3 
20  11 

20     5 

l9  5 
18    3 


Time. 
H.    x. 

7  H 

8  49 
10  25 


11 
o 
1 

1 
2 

3 
3 
4 
4 
5 

6 
6 


52 
23 
17 

59 
38 
12 

47 
22 

54 
28 

6 
5i 


7  54 
9  16 

10  40 

11  52 
o  18 


I 
I 

2 
2 

3 

4 
4 

5 
6 

7 


Height. 

F.      I. 


<7 

17 

17 
18 

18 

20 


8 
3 


o  g 

«5 


D. 

<[ 
24*0 

6[25-o 
26*0 
27*0 
28-0 


3 
11 

o 


20 
21 
21 
21 
20 
20 

19 

18     o 
16  II 


7 
1 

3 
o 

7 

o 

I 


2 

37 
11 

48 

23 
1 

42 

27 
20 

24 


16 
16 
16 

17 
18 

19 

19 

20 

21 
21 
21 
20 

20 
18 

17 


3 

3 
8 

6 


2 
11 

7 
1 

3 
1 

9 


10 
9 


29*0 
• 
i'5 
2'5 
3*5 
4-5 
5*5 

^•5 

)> 

8-5 

9'5 
10-5 

"•5 
12-5 

r3'5 

H'S 

O 

16-5 

i7"5 
18-5 

i9*5 


020*5 
"•5 


J  0ft.    4!*. 


Equation  of  Time  at  Noon. 


47 

*9 
11 

54 
3<5 

19 

2 

45 


Sub. 


XJD. 

9 
10 

11 

12 

'3 

14 

15 
16 


x. 

1 
I 
o 
o 
o 
o 
o 
o 


8. 
28 
12 

56 
40 

24 

9 
6 

20 


Sub. 


Add. 


M.D. 

17 
18 

19 

20 

21 
22 

23 
24 


X. 

o 
o 
I 
I 
I 
I 
I 

2 


8. 

34 

48 

1 

14 

27 

39 

5i 
2 


Add. 


XJ>. 

25 
26 

27 
28 

29 
30 


X. 
2 

2 

2 
2 
2 
2 


B. 
13 
23 

33 
42 

5o 
59 


Add. 


•IH^Water  are  giyen  for  Mean  Time  at  Place;  if  Greenwich  or  Raflway  Time  be  r«qidredy--ftt> 


TIDE  TABLES  FOE  THE 


APRIL,  18/2. 


SUNDERLAX 


MoBNiso.     |   Arn 


Timo.    Heigbt.l  Ttm*. 


5"-  9'°- 


71*-  21"- 


Phases  of  the  Moon. 


Last  Quarter-    i  231  Morning. 

New  -----8  032  Morning. 

First  Quarter- 15  10  11  Afternoon. 

*"u11 23  13;  Afternoon. 

Last  Quarter-  30  8  31  Morning. 

In  Perigee  -  -     1  9     o  Afternoon. 

'"  Apogee  -  -  i5  6     o  Morning. 

ranges  -  .  27  j     0  Morning. 


Moon's  Declination  at  Noon, 


ajs.  4 
23     a8 


liw.ai 

16  2 

19  55 

33  50 

34  40 

*4  53 

»3  '8 


Tbeaiij«ofi%)iHMeriregiTenftrMBiiiTiiiie|itpiMcei  ifGrMn^ehorH^lwm_Ttm.-  _ij 
•«"*TO*  -bracts  a,  |  mottwttlm.  I  InHWniNI 
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APRIL,  1872. 

NOBTH  SHIELDS. 

LEITH. 

THUESO. 

<K 

MOBHIBO. 

Attekxoon. 

Mo  SKI  so. 

Afternoon. 

MOSHINQ. 

AVTERKOON. 

Time.  |  Height. 

Tim*. 

Height. 

Time. 

Height, 

Time 

H  ..■idit. 

Time.  (Height. 

Tima. 

Height 

8  34  io    4 

9   16 

IO     I 

7  as 

13     a 

8    10 

12    10 

,    ,9,o 

2 

2        I 

9     S 

H 

"°    J,  )  "! 

10  51 

9   " 

8  5. 

13      7 

9  46 

12       7 

a  47 

9 

6 

3  4" 

9     S 

34-0 

II  38I10    3 

— 

10  3 

12      9 

II    14 

13        I 

4  3i 

9 

7 

5  ifi 

9    S 

25-0 

o  aiiio     6 

0  55 

10    II 

11  4; 

«3     7 

— 



5  5' 

10 

3 

6   31 

IO    It 

16-0 

i  ajii    4| 

1  50 

II    10 

0  15 

14    I 

0    4. 

1+     8 

«  45 

11 

6 

7    5 

13 

lVo 

a   "3j"    41 

a  35 

ia    9 

1     t 

i5    3 

I   31 

•  5   10 

7  3413 

8 

7  4» 

13       = 

38-0 

3  55l'3     1 

3  13 

'.3     J 

*  5= 

16     3 

2     II 

16     7 

8    0,3 
8  35  13 

7 

8  18 

13    « 

39-0 

3  3>  "3     S, 

3  49 

13    9 

a  3< 

16  10 

3  47 

iC  11 

11 

8  5' 

13     « 

• 

4     7''3    9 

4  *5 

13    9 

3     * 

.6  11 

3  ao 

16   10 

9    913 

9 

928 

'3     ' 

■'5 

4  43-'3     6r 

5     ' 

13    3 

3  3f 

16     7 

3  56 

i(5     4 

9  4<y3 

4'°    3 

13   < 

3-5 

5  >9"  " 

5  36 

12     7 

4  1. 

16     0 

4  30 

15     7 

0  ao,ia 

7' 10  38 

3'5 

5  53 13    3 

6  10 

11  10 

4  4 

'5     3 

5    4 

14  10 

0  5611 

8,;M   15 

II       9 

4' 5 

6  aSu     6 

6  47 

11     1 

5  a. 

14    4 

5  43 

13    10 

1  35 

10 

8 

IO      3 

55 

7     7 

°'7i 

7  3o 

ro    a 

6     A 

13      4 

6  26 

1 2  10 

— 

0  18 

9    ' 

«-5 

7  58 

9     7 

B    M 

9    3 

65, 

13      4 

7  a4 

11   11 

0  44 

9 

3 

1 14 

8    IG 

B 

9     < 

S  hi 

9  48 

8  10 

8     c 

II       7 

8  40 

"     5 

■  5' 

1 

6 

3   3a 

S    4 

8-5 

io  31 

8  »| 

11  13 

9     1 

9  » 

"    5 

10     7 

11     7 

3  3o 

8 

4 

4    5 

8    1 

9'5 

'■  53 

9    4' 

— 

— 

10  4' 

11  10 

11  20 

)3      3 

4  4" 

8 

7 

5  a3 

8  i. 

■°'5 

o  a; 

9    9 

0  58 

11  5 

12     8 

— 

— 

5  54 

9 

4 

6  18 

9  " 

"■5 

1     32 

0    C, 

1  43 

11     0 

0  it 

13     a 

0  36 

13     9 

6  37 

[j 

6 

r'   54 

11     a 

"'5 

a     o 

"    Si 

3  18 

11  11 

0  5. 

H     4 

1  13 

14  IC 

7     9 

11 

9 

7  23 

13     2 

■3-5 

a  34 

'=     4 

3  50 

12    9 

1  3' 

'5     4 

1  47 

15  10 

7  3812 

10 

7  54 

13     . 

'4'5 

3     *'3     »! 

3  *3 

r3     5 

»    -1 

16     3 

2    22 

.6     7 

8  ,oj,3 

7 

8  36 

■3    S 

O 

3  4i'-3     8 

3  59 

13     9 

»  35 

16  10 

2    56 

16   11 

»   44  H 

10 

9    3 

13   ,t 

,6-5 

4  ,8,3  io 

4  37 

13     8 

3  '* 

.6  11 

3  33 

16   10 

9  3i  13 

9 

9  4a 

'3    ; 

'75 

14  57  i3    °: 

5  18 

*s    3 

3  5 

16     7 

4  12 

16     4 

0    3.'3 

4 

10  26 

13     < 

,8-5 

5  41  13    ° 

6    5 

12     8 

4  3. 

16     1 

4  59 

'5    9 

0  50.. 

71"  *5 

■  9 

'95 

6  39  ia    4 

6  54 

11  11 

5  ». 

'5     3 

5  50 

14  10 

■  43|.i 

'1    — 

— 

3°'5 

7  33  11     5 

7  57 

10  11 

6  a 

H     3 

rt    <|2 

13     9 

0  II II 

1    °  +4 

,0     ; 

"'5 

8  34|'°    5 
1          i 

9  10 

10     a 

7  =. 

13     3 

8  10 

12  11 

1    19  10 

1" 

9  > 

>' 

g-Krt.j     fin.  e 

gfl.   21-- 

gft.  yitu 

Equation  of  Time  at  Noon. 

x.    a. 

K.I 

M.D. 

M.     8. 

H.D. 

*.     8. 

3  47 

Sub 

T28 

Sub. 

I? 

0  34 

Add. 

a5 

a  13 

AdtL 

5  »9 

1 

1   ia 

.a 

0  48 

26 

3    23 

3  11 

1 

05* 

'9 

1     1 

27 

a  33 

a  54 

1 

0  40 

20 

1    14 

28 

a  43 

*  36 

1 

0  24 

21 

1  27 

29 

2  50 

*  19 

0    9 

22 

1  39 

30 

a  59 

1     a 

I 

0    0 

Add. 

13 

1  5' 

1  45 

I 

'      0  20 

*4 

2     2 

80 

TIDE  TABLES  FOB  THE 

APRIL,  1872. 

3 

i 

.-h 

GREENOCK. 

LIVERPOOL. 

PEMBROKE. 

i 
i 

I 

l| 

Mqbmjho. 

Aftebnoon. 
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9 

8 
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»5 

4 
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9 
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9 

4 
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l9 

a 
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J 
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M. 

M.D. 
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31  Morning. 

I 

353.  4 

9 

IN 

>i 

ii 

2  ON 

■39'  'S 

'1 

3  a  Morning. 

3 

33     38 

6 

a 

17 

5 
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II 
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1 1  Afternooi 

3 

ao     35 

11 

9 

55 

!9 

49 

3 

ft 
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5° 

20 
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4' 

1, 
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1 
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13 

4 

40 

21 

a 
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, 

6 
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'4 

»5 

22 

3* 
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3« 

ft 
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7 
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15 

»4 

S3 

*3 

9 

•7 
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8 
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16 

>3 

18 

»4 

14 

39 

1 
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KINGSTOWN. 
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MOSNINO, 
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«5 
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«M 
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Time, 
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II.     M. 
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D. 
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— 
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13 

10 
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9 

3 
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« 

i   zi 
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18 

8 

4  38 
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13 

s 

5  »3 

8 

10 
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14-0 
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»9 

7 

6     (5 
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d  48 

13 

a 
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9 

0 
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>     9 

4     5 

3' 

11 

7  »3 
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a 
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9 

6 
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9  10 

26-0 

3 
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34 

7 
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*5 

■■ 
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IO 

I 
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IO 
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9 
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9  a4 

'5 
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IO 

S 
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<5 
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j8 
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id 

5 
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( 
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II 

3 
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• 

6 
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4 
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II 

3 

— 

— 
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9 
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37 

1 
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10 

0  11 

II 

I 
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5 
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35 

8 

— 

— 

0     i 

15 
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9 
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3 
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36 
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3     a 

»5 
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Ime. 
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3* 
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10  IO 
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'3  1 
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H.  X. 

io  44 
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16 

29 
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44 
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o 
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2 

1 

11 
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1 

4 

4 
1 
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1 

2 

3 
3 

4 
5 


6 
11 

4 
47 

26 
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Height. 
F.      I. 

IO    IOj 


5  38 

6  13 

6  47 

7  22 

8  2 

8  48 

9  5° 
11  13 


1 

2 
2 

3 

4 

4 

5 

5 
6 

7 


12 

7 
49 

*5 
o 

34 
13 
5» 
35 
33 


8  17 

9  22 
10  44 


it 
12 

13 
'4 

15 

ij 

15 

'4 

13 
12 

11 

10 

9 

9 

10 
11 
12 

13 
*4 
15 
«5 
i5 
14 
13 

12 
11 
11 


Morning. 


5 
6 

8 

6 


Time. 

H.    M. 

10  3 

11  3' 

o  20 


Height. 

F.      I. 


2 

5 


3 
81 


1 
2 

3 


49 

55 
47 


30 

91 


4 
5 

5  4<5 

6  22 

H  °"  55 

7  39 

8  2 


10 
9 
6 

9 

7 

6 
6 
8 

8 
6 

3 
6 

4 

9 
11 

8 
7 


8  37 

9  23 
10  28 

"  54 

0  35 

1  jo 

2  44 


ft.    Kin. 


Spring  I    7ft.   g 


3 

4 

4 

5 

5 
6 

7 

8 

9 
10 


27 

5 
41 
20 

59 

39 
H 

10 
1 
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9 

9 

9 
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10 

11 
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12 
12 
11 
11 
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IO 
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8 

8 

8 

8 

9 
9 
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n 
n 
12 
12 
12 
11 


4 
1 

2 

9 
6 


10 
1 
2 

11 

5 
10 

2 

5 
9 
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4 

6 

1 
10 

8 

4 
10 

2 

2 

o 
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Afternoon. 


Time. 

H.   M. 

10  43 

1  6 

2  25 

3    ^2 

4  10 


Height. 

F.      I. 

0      2 


4 

5 
6 

6 

7 


49 
28 


10  10 

IO       I 

9    5 


4 

39 
12 

7  46 

8  19 

8  59 

9  52 
11  11 


1 
2 

3 

3 

4 

5 

5 
6 

7 
7 


13 

20 

7 

461 

23 
o 

40 

18 

1 

47 


8  33 

9  *9 
10  43 


9 
10 

10 

11 

12 
12 
12 
11 
11 

IO 

9 

9 
8 

8 

8 

9 
10 

11 
11 
12 
12 
12 
11 
11 

IO 

9 
9 


5 

2 

11 

7 

o 
2 
1 
8 
2 
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Morning. 


Time. 
fa.  m. 

10  23 

11  49 


Height. 

F.      I. 


I 

6 


9 
6 


34 

57 

9 

5 

53 

31 
6 

43 
16 

48 

8  20 


o 
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3 
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4 

5 
6 

6 

7 
7 


10 

9 

9 
10 

11 

12 

12 
12 
12 
12 
12 
11 
11 


3 
10 

11 

6 

4 
1 

7 

9 
10 

7 
3 
8 

1 


8  53 

9  39 
10  50 


7 

1 

2 


2 

5 
9 


5ft.    1(jiii. 


o 
I 

2 

3 
4 
5 

5 

6 

7 
7 

8 

9 
10 


47 
59 

57 

45 

*5 

4 

41 

*9 

o 

44 

28 
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*3 
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9  9 
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Afternoon. 


Time. 
h.  x. 


I 
2 

3 
4 

5 

5 
6 

7 

7 
8 


17 
35 
38 

30 

13 
48 

25 
o 

3* 
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Height 
F.      I. 

IO      O 


9 

9 
10 

11 
12 
12 
12 
12 
12 
12 

11 
11 

IO 


3 
10 

8 

5 
1 

6 

9 
10 

8 
4 

9 
1 


8  36 


9 
10 

11 

o 

1 

2 

3 


13 
13 
30 

9 
»3 
30 
22 


4 
4 


5 
45 

5  *2 

6  o 

6  39 

7  22 

8  6 

8  50 

9  45 
11     4 


10 
10 
11 
12 

12 
12 
12 
12 
12 
11 

IO 
IO 

9 

9 

9 

9 
10 

11 

11 
12 
12 
12 
12 
12 
12 

11 

IO 
IO 


2 
II 

8 


8  *' 

*5 


D. 

<r 
24*0 

25*0 
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27*0 
428*0 


8 

IO 

9 

5 
01 

5 


29*0 


0 
0 
6 
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i-5 
*'5 
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^5 

J 
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""5 
12-5 

9I3-5 
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17*5 
l8'5 
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20*5 


8 
10 

IO 

6 
1 


gft  gin. 


Equation  of  Time  at  Noon. 


47 
29 

11 

52 

19 

a 

45 


M.D. 

M.   8. 

M.D. 

M.  8. 

M.D. 

M.   8. 

Sub. 

9 

1  28 
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17 

0  34 
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»5 

2  13 

IO 
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0  48 
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II 
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*7 
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O  40 

20 
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28 
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'3 
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J4 
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22 
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30 
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15 

0  6 
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*3 
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1 

16 
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H 
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TIDE  TABLES  FOB  THE 
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1 

1 

1 
1 

BREST. 

DEVONFORT. 

PORTSMOUTH. 

£ 

Mobhixc 

Aftsrhook. 

MoKNTNQ. 

ArraKiroon. 

HoKKiro. 

jtim 

Timo. 

Height 

Ttm». 

Height. 

3hK 

Height 

Time. 

llri-.li. 

EolcbL 

TtaJH 

w. 

1 

/'"  13 

IO   3(5 

^4 

3 

II    10 

]4     5 

II    4 

13       O 

— 

— . 

S  3 

10      3 

6,7j, 
7  39> 

Tl, 

* 

1  s 

II  51 

'4 

9 

— 

0  3 

13      0 

1    l( 

13      ] 

«5S 

IO      4 

R 

3 

8  33 

0  36 

15 

4 

0  gt 

16     0 

13     8 

2  3< 

13       1 

a  1 

II   i 

8  4?> 

8. 

4 

9  40 

I  34 

16 

7 

1  47 

17      3 

3     S 

14     4 

3  35 

13    II 

9  « 

9  411: 

ft 

5 

10  a^ 

3    g 

17 

9 

a  39 

i8    3 

4     = 

'5     ° 

4  a4 

.4     8 

10    4 

ia      a 

10  'V 

M. 

6 

n  10 

3  4g 

18 

7 

3     8 

18    IO 

4  4^ 

15     6 

5     < 

•5     3 

ID  4. 

•»     5 

11     4:1 

Tu 

7 

11  5e 

3  *7 

18 

u 

3  45 

18    11 

5  34 

'5     8 

5  4= 

■5     5 

11  *3 

ia      7 

,,  4J1 

W. 

8 

o«43 

4     3 

18 

9 

4  ao 

18      7 

6     c 

15     6 

8  it 

i5    5 

11  5S 

ia     6 

-I 

Th. 

s 

1  3» 

4  37 

18 

4 

4  54 

18     0 

6  35 

'5     3 

65' 

■5     1 

0  ij 

13     4 

0  35" 

1  1^1 

F. 

u 

2   39 

5  " 

I? 

8 

5  »7 

17     3 

7     4 

14    9 

7  is 

14     8 

0  53 

12       0 

■S. 

" 

3  la 

5  45 

16 

10 

6    3 

16     4 

7  35 

14     1 

7  5C 

14     1 

1     35 

11     8 

'1' 
a  331 

3    +1 

* 

12 

4     3 

6  33 

15 

10 

64a 

»5     3 

8    t 

13     3 

8   3C 

13     6 

»    4 

11     3 

M. 

'  i 

4  5a 

7    4 

H 

7 

7  37 

14     1 

8  34 

12     6 

85a 

12  10 

a  42 

10    9 

Tu. 

14 

5  40 

I  S° 

13 

6 

8   16 

13     a 

9  13 

11     8 

9  35 

12     3 

3  »i 

10     4 

3  4*1 

\V. 

'5 

8  id 

8  47 

13 

11 

9  3413  10 

10    4 

11     0 

10  35 

11     9 

4  1. 

9  10 

4  43: 

Tli. 

id 

7  M 

10     a 

13 

11 

10  41*13     1 

11  13 

10    9 

11  54 

5  ^ 

9     7 

7    S 

'7 

7  55 

u  17 

13 

0 

11   $di  +     c 

0  id 

(5  3= 

9     8 

S. 

t« 

8  39 

— 

O3oj,4     7 

1   iE 

13      6 

1  53 

12     1 

7  3" 

8    91 

*- 

'V 

9  M 

0  46 

'5 

3 

1   10  15  11 

3  27 

13     4 

*5< 

13     a 

8  3- 

10  11 

9    11 

M. 

-° 

IO    13 

1  3a 

16 

7 

l  53,i7     4 

3    23 

'4     3 

3  45 

14     3 

9  24 

11     8 

9  47' 

Tu. 

11      4 

3  13 

'7 

11 

a  34.8     6 

4    8 

'5    ° 

4  3i 

•5     0 

io     j 

ia     3 

10  301 

W. 

~- 

"  59 

*  55 

>9 

' 

3  I7'i9     5 

4  53 

'5     6 

5  14 

15     7 

10  5 

ia     8 

11  .11 
.1  i^i 

Th. 

-.1 

mom. 

3  38 

'9 

7 

4    <V9    8 

5  35 

'5    9 

5  57 

ij  10 

"  34 

P, 

M 

°  59 

4  aa 

*9 

7 

4  4419     6 

615 

15  11 

641 

16    0 

— 

0  191 

S. 

- 

a     3 

5    7 

*9 

3 

5  3i 18  11 

7    3 

'5    9 

7  34 

15  10 

0  43 

I    S. 

ft. 

i0 

3     7 

5  5° 

18 

6 

6  33(18     c 

7  47 

15     3 

8  ic 

15     6 

1  3c 

«•    7 

.J* 

M. 

-/ 

4    9 

650 

*7 

4 

7  iffli6    8 

8  34 

14     8 

8  57 

'5    ° 

a  23 

13    3 

3   JII 

Tu. 
W. 

:S 

5   a 

7  49 

16 

0 

8  201,5     j 

9  33 

13   10 

9  5i 

14    3 

3  IS 

■>     7 

3  47,' 

iy 

6      3 

8  53 

'5 

0 

9  *7 

14    9 

IO   31 

12  11 

i°  57 

13     6 

4  i7 

11     1 

4  49' 

Th. 

>° 

65a 

"    5 

14 

9 

10  4a 

14    9 

11  33 

13      4 

5  « 

10    7 

5  57' 

P. 

il 

7  3S 

11  18 

15 

0 

11  53 

15    3 

0  14 

13     3 

°  5 

t»    5 

fi  31 

10     6 

7    A 

HsirMrau,  Spring  1 
Range.           J 

gft.   Qin. 

7*  9*°- 

6*-  4^ 

PAcmm  o/fAe 

Moon. 

Moon's  Declination  at  Noon. 

D.     H 

u. 

■A 

o 

a.D. 

0       1 

*.r,. 

*.P.        ' 

New- 

19  Afternoon. 

1 

73.24 

9    2 

2K.  3 

'7 

)■»•« 

*5\V. 

First  Quarter-  15    . 

6  Afternoon. 

2 

3      31 

4     .8 

iS 

t     »7 

36    2. 

8  Afternoon. 

3 

7      5 

U     2 

5     a3 

*9 

1  s.  II 

•l\" 

Last  Quarter  -  39    a 

1  a  Alteration. 

4 

1     23 

13    3 

5     '8 

20 

5     J« 

.8  il 



5 

41*17 

13  a 

4       5 

21   1 

'     31 

»9 ' '.' 

In  Apogee  -  -  12   1a 

0  Midnight. 

6 

9    4' 

14  3 

1    47 

22  1 

7     3« 

J" 

1 

1    In  Perigee  -  -  04  11 

0  Afternoon. 

7 

4    35 

IS   > 

8    32 

2.5  2 

>     43 

31 

J 

1 

8 

8    46 

i<5  1 

4    38 

24  2 

4     »7 

*ofHighW»t«»Mgi»enfcrMeMiTim««tPl»«[  if Greenwich or B 
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DOVER. 

SHEERNESS. 

LONDON. 

IS 

IHITO.      J     AFTERNOON. 

MoRNIXG. 

Afternoon. 

Mooning. 

Aitehnoon. 

Hflffbt.jJ  Time. 

iidgiit 

Ttma. 

Btight. 

Tboa, 

Height 

TbnB. 

Height 

Tims. 

Btfriri. 

r.        X.     j  H.     M. 

K,     M. 

H.  M. 

u.    11. 

D. 

f-t      9|  5  47 

14 

8 

«  3j 

'3     4 

7  19 

13     3 

8     3 

r7     5 

8  48 

■7    5 

23*j 

-f    «i 

7    J 

'5 

4 

8    E 

'3     4 

85o 

13     7 

9  3" 

JZ     * 

10  14 

17  ic 

>4-5 

5     io 

S  12 

16 

5 

9  3S 

13   11 

10     3 

U      4 

10  j6 

18     1 

11  3» 

>S    j 

>S-S 

t5    icj 

9     4 

i? 

3 

10  31 

14     8 

to  58 

r5    A 

— 

— 

0    3 

18  11 

'6-5 

7       8 

9  jo 

18 

0 

11  ac 

15     4 

11  4a 

15     7 

0  38 

l9    4 

051 

•9    9 

*TS 

3    d 

10  32 

18 

5 

— 

— 

0    a 

15    9 

1  13 

ao     1 

1  34 

SO      1 

■»■< 

3       <5 

"    i3 

18 

6 

0  aa 

15   11 

0  41 

16    0 

1  54 

30     S 

3  1a 

ao    I 

• 

*       -5 

II  50 

18 

3 

1     c 

16     1 

1  18 

16     1 

a  39 

30      6 

3   47 

10    ) 

□  .9 

— 

o     9 

18 

1 

1  35 

16     0 

1  5a 

15  10 

3    5 

ao    6 

.1   M 

•0    5 

i'9 

'  * x] 

0  47 

17 

8 

a    1 

15     8 

2     2 

i5    5 

3  39 

30      3 

3  55 

19  11 

3-9 

'    **! 

1  35 

i? 

0 

3  41 

15     8 

3    58 

15    « 

4    I" 

19    9 

438 

19    < 

3-9 

s     s> 

a     3 

id 

4 

3  15 

14     8 

3  33 

'4     5 

4  48 

19    3 

5     5 

18  11 

4*9 

s   z ' 

a  44 

i5 

5 

3  5* 

14     1 

4  « 

13    9 

5  a3 

18    ? 

5  44 

18    3 

S'9 

5       ° 

3   »9 

14 

a 

4  34 

13     4 

4  57 

13     1 

«    5 

17     8 

639 

'7     3 

6.9 

*        4- 

4  *i 

H 

c 

5  aa 

12   10 

5  5° 

13      8 

6  53 

16  11 

7   31 

16  a 

J 

3     io 

5  a6 

13 

s 

fi»5 

12     6 

7    4 

la     t 

7  53 

16    6 

830 

.6    , 

8-9 

3     io 

6  31 

H 

! 

7  44 

12     7 

8   22 

13      0 

9  10 

iS    9 

9  4* 

■  6  11 

9'9 

-»      9 

7  35 

15 

3 

8  5t 

13      1 

9  38 

13     6 

10  33 

*7    3 

10  .73 

17    « 

10.9 

5      9 

8a5 

16 

4 

9  57 

13    10 

10   33 

14    3 

11  33 

17  tl 

11  49 

'8    j 

U'9 

[6     io 

9   10 

i7 

4 

ta  44 

14     8 

it     6 

15     0 

— 

— 

0  13 

18  11 

I2'9 

.7    io 

9  55 

18 

3 

11    31 

15     4 

II  46 

15     8 

0  34 

19    5 

0  56 

19  IC 

13-9 

i8      7 

10  41 

18 

10 

— 

— 

0    7 

15   « 

1  zl 

30    a 

'   37 

10     e 

O 

19     0 

n   39 

19 

I 

0   38 

16     2 

0  50 

16     4 

t  5& 

ao    8 

a  ao 

IO    K 

i5'9 

iis      1 

I  II 

16     6 

1  3» 

16    <5 

a  38 

ax    a 

3     1 

iS-9 

■9     » 

0  43 

18 

11 

1  54 

16    5 

a  16 

16    4 

3  »3 

31       1 

3  45 

SO    II 

■7-9 

;i8     8 

1   36 

18 

5 

a  37 

16    a 

3     0 

16    0 

4    7 

30    9 

4  33 

30      8 

18-9 

J.8     0 

2  32 

17 

7 

3  35 

15     8 

3  5a 

15     4 

4  58 

ao    4 

5  33 

30    c 

'9'9 

»>7     . 

3  29 

16 

7 

4  30 

*5       ° 

4  49 

'4     7 

5  5i 

.9     6 

6   23 

19     c 

io-9 

S16     . 

4a8 

r5 

8 

5  19 

14     3 

5  53 

14     0 

6  5i 

iS    >; 

7    33 

18   1 

c 

5i5     4 

5  39 

15 

3 

13     9 

7    7 

13    7 

7  58 

17    10 

83s 

17    IC 

T  ' 

|  <S  3> 

i5 

5 

7  4<3 

•3     3 

8  33 

13    9 

9  M 

17   11 

9  47 

18   I 

»3-9 

.Spring)        Qft.    ^in. 

gft.          Qta. 

JQfl.    4ta, 

Equation  of  Time  at  Noon, 

a. 

no. 

*.  ■. 

M.I). 

H.     B. 

M.l:. 

K.      1. 

6 

Add. 

9 

3  4<5 

Add. 

H 

3  5° 

Add. 

»5 

3  "9 

Add. 

*3 

3  48 

18 

3  48 

26 

3  « 

«9 

11 

3  5° 

19 

3  45 

37 

3     « 

»S 

13 

3  5a 

30 

3  4a 

98 

1  59 

3* 

13 

3  5a 

■n 

3  38 

39 

»  5" 

35 

H 

3  5a 

33 

3  34 

30 

>  43 

.59 

15 

3  5a 

»3 

3  30 

31 

»  34 

43 

16 

3  5' 

H 

3  a4 
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TIDE  TABLES  FOR  THE 
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1 

f3 

3h 

HARWICH. 

HULL. 

SUNDERLAN 

Moiinino. 

Aftebnooh. 

Mo  RSI  NO. 

Aftbhhoos. 

Mouoxo. 

A«, 

Time. 

Height. 

Time. 

Height 

Time.   Height. 

Time. 

Height 

Tim* 

Height. 

Vtea 

w. 

I 

7mi5 

5  43 

9  10 

625 

9    9 

0  aojifi  10 

I      2 

16     7 
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HOLYHKAD. 

KINGSTOWN. 

^5 

nKTOH-HUPER-MAKE. 

— 

*o* 

MOBKIHG. 

Arrnuroow. 

MoRmxa. 

Afternoon. 

MoBm 

AVTKHKKnr. 

fans. 

Helch*. 

Time. 

Height 

Time. 

Height 

Time. 

Hefeht 

Time. 

Heteht. 

Time. 

Height. 

.    X. 

F 

.    1. 

H.    M. 

F.      I. 

H.    M. 

F.      I. 

Ha       M. 

F. 

1. 

H.    X. 

F. 

1. 

H.    M. 

F.      I. 

D. 

>   18 

29      4 

I       2 

»9    3 

4  28 

12     9 

5  16 

12 

11 

5  23 

8 

11 

<*    5 

9    023*5 

45 

29       7 

2    26 

30     3 

5  55 

13      2 

6  32 

13 

5 

^  43- 

9 

2 

2  1$> 

9    5 

24*5 

!     3 

3^ 

r     2 

3  39 

3*     1 

7    3 

13    IO 

7  3o 

14 

2 

7  5i 

9 

8 

8  21 

9  11 

25-5 

.    12 

33     J 

4  40 

34     1 

7  56 

14     7 

8  c8 

14 

11 

8  49 

10 

1 

9  i5 

10    3 

26-5 

;    7 

35    0 

5  3i 

35    8 

8  39 

15     3 

8  59 

15 

6 

9  38 

10 

5 

9  58 

10    7 

27'5 

;  53 

36    a 

6i5 

36    6 

9  18 

15     8 

9  36 

15 

10 

10  16 

10 

9 

10  34 

10  10 

28-5 

►  35 

36    8 

6  54 

36    8 

9  55 

15  11 

10  12 

15 

11 

10  ji 

10 

11 

11     9 

10  11 

• 

13 

36    7 

7  30 

36    6 

10  28 

15    9 

10  43 

15 

8 

11  26 

10 

10 

11  43 

10    9 

o*9 

47 

3<*    1 

8    4 

35     7 

10  59 

15     6 

11  15 

^5 

3 

— 

0     1 

10    7 

i'9 

>  ao 

35     1 

8  36 

34    <5 

11  33 

15     ° 

11  52 

14 

9 

0  19 

10 

6 

0  37 

10    4 

2*9 

1  53 

33  10 

9    9 

33     2 

— — 

— 

0  11 

14 

5 

0  55 

10 

1 

1  14 

9    IQ 

3*9 

)  a6 

3*    4 

9  4* 

31     6 

0  31 

14     1 

0  52 

13 

9 

1  33 

9 

8 

1  5a 

9    « 

4*9 

>  59 

30    6 

10  17 

29    8 

1   x4 

13     4 

1  37 

12 

11 

2  13 

9 

3 

2  36 

9     1 

5'9 

►  3^ 

28  10 

10  58 

28     2 
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12     8 

2  27 

12 

4 

3     0 

8 

11 

3  25 

8    9 

6-9 

28 

27     7 

— 

— 

2  56 

12     2 

3  3» 

12 

0 

3  55 

8 

7 

4  3o 
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J 

►     4 

»7    4 

0  40 

»7     3 

4  12 

12     0 

4  5* 

12 

1 

5    8 

8 

5 

5  43 

8     (3 

8.9 

16 

27     6 

1  5i 

28    2 

5  29 

12     3 

6    1 

12 

7 

6  17 

8 

7 

6  48 

8    IG 

99 

*4 

28  11 

2  56 

29  10 

6  30 

12  11 

6  57 

^3 

3 

7  i7 

9 

1 

7  45 

9    4 

io#9 

:  *7 

30  10 

3  55 

31    0 

7  21 

13     8 

7  A3 

14 

2 

8  11 

9 

7 

8  35 

9   IC 

ii«9 

.  22 

32 

1     1 

4  47 

34     3 

8    4 

14    7 

8  24 

i5 

0 

8  58 

10 

1 

9  21 

10    4 

I2'9 

;  12 

• 

35    3 

5  3<5 
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8  43 
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i5 

8 
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10 

6 
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i3'9 
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11 
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11 

1 

0  32 
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— 

_ 
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15 

6 
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10 

9 
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15     a 
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14 

9 
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10 

4 
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1  52 
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2  24 

14 

0 

2  52 

9 

11 
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34 

3J 
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— 
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3  36 

13 

4 
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6 

4  34 
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d 
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0  42 
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4  55 

13 

3 
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9 

3 
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17 
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-cti 

BELFAST. 

LONDONDERRY. 

SLIGO  BAI 

1 

t 

3 

$ 

Mobbing. 
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MORXINQ. 

Aftekhoojt. 
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Time. 

tiripht. 

Timo. 
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Time. 
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TlDIP. 
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5  46 

8 

3 
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3  »4 
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0 
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3 

8     5 

6  36 
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8 

3 

3  55 
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4  3i 

6 

5 

1     a 
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F. 

5 

8i3 

7  37 

"8    5 

8     4 

8 

7 

4  5« 

6     8 

5  19 

6 

IC 

3     IC 

9     3a  a  3< 

S. 

4 

9  4° 

8  30 

8  10 
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9 

0 

5  4 

7    0 

6    a 

7 

2 

3     ] 

»"(*« 

*■ 

5 

10  »j 

9  H 

9    3 

9  34 

9 

3 

6  3, 

7     4 

6  46 

7 

6 

3  4' 

..     6J  4    1 

M. 

i 

11  to 

9  S4 

9    4 

IO    13 

9 

5 
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7    6 

7  36 

7 

7 
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Tb 

7 
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10  30 

9    5 

I048 

9 

7  4. 
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7 

8 

4  58 

II       I 
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w. 

8 

°*43 

"     5 

9    4 

II     31 

9 

-i 

8  if 

7     7 

8  34 

7 

6 

5  35 

.1       I 

is 

Th. 

9 

1  33 

•  ■  37 

9    3 

'*  54 

9 

3 

84S 

7     4 

9    5 

7 

3 

«     7 

6  a. 

F. 

10 

3  33 

— 

— 

0     13 

9 

1 

9  a 

7     ° 

9  37 

6 

9 

6  43 

IO      4I 

7    ( 

S. 

11 

3  « 

0  51 

8  11 

0  50 

8 

10 

9  54 

«  7 

6 

4 

7  is 

9    » 

7  3' 

* 

13 

4     3 

1   10 

8    9 

I    31 

8 

7 

10  3 

6    2 

10  S3 

5 

11 

7 « 

9     " 

8  b 

M. 

13 

4  53 

1  54 

8    6 

3    19 

8 

4 

ii  at 

3     8 

11  50 

5 

5 

8  38 

8    5 

9    - 

Tii. 

H 

5  40 

a  44 

S    3 

3     9 

8 

0 

— 



0  34 

5 

3 

9  33 

8     0 

10    . 

W. 

ij 

6  ad 

3  37 

7  11 

4  11 

7 

0  5S 

5    a 

1  41 

5 

3 

10  41 

7     9 

II    31 

Tli. 

16" 

7  11 

4  49 

7  "> 

5  *5 

7 

IC 

3  3. 

5     3 

3     a 

5 

5 

■  1  58 

7  " 

— 

F. 

17 

7  55 

5  59 

7  10 

6  3' 

7 

11 

3  3< 

5     8 

4    5 

5 

0  33 

8     0 

I      ( 

s. 

18 

8  39 

7    3 

8    0 

7  31 

8 

a 

4  2S 

6     1 

4  5= 

6 

4 

1  36 

8     6 

a    i 

ft- 

'9 

9  *4 

7  56 

8    4 

8,7 

8 

7 

5  1 

6     7 

5  *9 

6 

9 

1  18 

9     * 

3  4E 

M. 

30 

10    13 

8  38 

8  10 

8  j8 

9 

5  4£ 

7    0 

6     8 

7 

3 

3     8 

9  II 

3  3( 

Tu. 

21 

II      4 

9  18 

9    3 

9  39 

9 

4 

fi3S 

7    5 

651 

7 

3  44 

;°   7 

4    . 

w. 

12 

11  59 

9  59 

9    6 

10  10 

9 

7 

7    13 

7     8 

7  34 

7 

10 

4  >6 

4  4* 

Tli. 

»3 

mora. 

10  41 

9     7 

11     a 

9 

7 

7  5. 

7   'i 

8  '5 

8 

0 

5  ™ 

11     6 

5  3= 

f. 

»4 

°  59 

11  33 

9    7 

**  45 

9 

6 

8  3< 

7  ii 

8  .56 

7 

10 

5  53 

.1     6 

6  li 

s. 

-" 

a     3 

— 

— 

0     8 

9 

6 

9  1* 

7     8 

9  40 

7 

5 

6  38 

11     2 

7    * 

ft. 

3(5 

3     7 

0  38 

9    5 

9 

3 

10    4 

7    3 

10  31 

7 

D 

7  "8 

10     ; 

7  5. 

M. 

37 

4     9 

1  31 

9    a 

a     3 

9 

t 

II      c 

6     9 

11  35 

6 

t 

8  13 

9  10 

85: 

To 

38 

5     8 

a  34 

8  10 

3     7 

8 

E 

0  14 

6 

9  a7 

9     3 

W. 

39 

6    a 

3  40 

8    6 

4.6 

8 

5 

«ii 

6     0 

1  43 

5 

II 

'=45 

8  10 

it  a. 

Tli 

JO 

6  52 

4  5' 

8    4 

J    38 

8 

4 

3  a* 

5  " 

3     5 

6 

I 

0 

& 

3' 

7  39 

6     1 

8    4 

<5  33 

8 

4 

3  3* 

6     4 

4     5 

6 

( 

°  35 

a", 

1 

Half  Menu  Spring}        4ft.    gin. 

3(l.     10m. 

5"-  71"- 

P/iases  of  the  Moon. 

Moon'i  Declination  at  Noon. 

D.     H.    H, 

XA 

1LD. 

■ 

' 

„.„. 

0             , 

».n. 

New     -  -  -  -     7      1   19  Afternoon. 

1 

7  B.34 

9 

33  K. 

3 

■7 

9»-43 

*5 

First  Quarter    15     4     6  Afternoon. 

- 

a     31 

10 

a4 

S 

18 

4    *7 

36 

Full as   1 1     8  Afternoo 

3 

7       5 

-.; 

'9 

1  3. 11 

a? 

Last  Quarter     39     313  Afternoon. 

4 

1     33 

13 

a5 

8 

30 

6     56 

38 

5 
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13 

»4 

5 

ii 

a     31 

39 
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14 
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*4 

« 

22 
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3° 
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5    K 

• 

i 

!                 GALWAY. 

QUEENSTOWN. 

WATERFORD. 

0  3 

: 

2* 

«5 

1 

|      Moajmra* 

Aftxsvoov. 

MOBRIHO. 

Aftebnooh.  I 

Mobniko. 

ArTEBHOOK. 

Time.  1 

BMght. 

Time, 

Height. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

B.     X. 

p. 

1. 

H.     M. 

F.      1. 

H.     M. 

F.       I. 

II.     X. 

F. 

1. 

H.     M. 

F. 

1. 

H.     M. 

F.     I. 

D. 

r. 

I  II    3* 

II 

a 

— 

— 

II   28 

9     3 

— 

II    46 

10 

0 

— 

— 

a3#5 

&.  ■ 

2     O    12 

II 

5 

0  49 

II      9 

0    IO 

9    5 

0  50 

9 

8 

0  24 

10 

2 

I     0 

IO     4 

a4'5 

5.    . 

3    i  ai . 

12 

a 

1  47 

ia    8 

I  27 

9  « 

a     0 

IO 

a 

1  35 

10 

8 

a  10 

11    o|a5"5 

4    »  '3 

13 

0 

a  37 

'3    5 

a  29 

10     6 

a  55 

IO 

9 

a  42 

11 

3 

3   10 

11     7 

a6'5 

S3© 

13 

9 

3  ao 

14    1 

3  18 

11     1 

3  41 

II 

3 

3  36 

11 

10 

4     0 

12    0^7-5 

■a 

6   3  40 

14 

3 

3  59 

14    5 

4     a 

«    5 

4  22 

II 

6 

4  a3 

12 

2 

4  45 

ia    3 

28-5 

^^^^ 

7   4i8 
B  4  5a 

'4 

6 

4  35 

14    7 

4  4i 

«     7 

5    0 

II 

8 

5     4 

12 

3 

5  aa 

ia     3 

• 

■• 

14 

6 

5  10 

'4    5 

5  19 

11     7 

5  37 

II 

6 

5  39 

12 

2 

5  57 

ia     a 

0*9 

&     i 

9  5  a7 

H 

3 

5  45 

14    0 

5  54 

11     4 

6  12 

II 

3 

6  l5 

12 

1 

^  33 

11  11 

1 '9 

E^  i 

g   6    3 

13 

8 

6  ai 

13    4 

6  29 

11     1 

6  46 

IO 

10 

6  50 

II 

9 

7     7 

11     7 

a'9 

1  i 

1   6  39 

13 

0 
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ia     7 

7    4 

10     6 

7    22 

IO 

4 

7  a5 

IJ 

5 

7  4* 

11     a 

3'9 

L  i 

a   7  17 

ia 

3 

7  38 

11  10 

7  4i 

10     1 

7  59 

9 

9 

8    0 

II 

0 

8  18 

10    9 

4*9 
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3   8     1 

11 

4 
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8  18 
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3 
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10 

a 

«  45 

10    4 

"     5 

8    8 
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9 
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— 
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— 
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ll 
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ia 
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1  57 
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13 

0 
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10    6 
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10 

10 

2  52 

I] 
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13 

11 

3  *5 

14    3 
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3  4<5 
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Phase*  of  the  Moon. 

Moon's  Declination  at  Noon. 

D.  H. 
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»4 
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7    4a 
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19  Morning. 

4 
5 
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30 
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S 


DOVER. 


SHEERNESS. 


MOKVTNQ. 


J 

a 


410 


Time. 
BL    Jf. 

7  24 

8  25 

9  16 

5 


5 

6 

7 
8 

9 

o 

1 

31 


4 

5 

6 

7 
8 


j 

2 


3 

4 


10  48 

11  30 


o 

1 
1 
2 

3 
3 

4 

5 
6 

7 


29 
8 

45 

*4 

3 

46 

30 
17 

'5 
21 


Height. 
F.    L 


8  30 

9  3* 
olio  31 


11  3a 


o 
1 
a 
61  3 


8  4 

7 


5' 
43 
3» 
18 


47 
38 

4i 
55 


5 

5 
6 

6 


4 

9 
1 

6 


Attkbkoox. 


6    fl 
o  11 


7    o 
6  11 

6  11 

6    8 

6    3 
5  10 


5 

5 

5 

5 
6 

7 
8 


5 
1 

o 

8 

6 

6 

5 


9 
9 


4 
1 


8    6 


7 
6 


r 


5  5 

4  7 

4  3 

4  7 


Time. 
H.    M. 

7  57 
851 

9  4i 

10  27 

11  9 
11  5c 

o  10 
o  49 

1 


Height. 
F.     I. 


2 
2 

3 
4 


26 

5 
43 
34 

8 


4  53 

5  45 

6  46 

7 

9 
10 

11 


12 
o 
1 

2 
2 

3 
4 


57 
1 

1 

1 

o 
26 

17 
8 

56 

4°l 
*5 


^ 


11 

8 

8  28 


5 

5 
6 

6 

6 

6 


7 
6 

6 

6 

6 

5 

5 

5 

5 
6 

7 
8 

8 

9 
9 

Jl 

8 

7 
6 

4 
4 
4 
4 


6 
u 

4 
8 

10 

11 

11 
o 
11 
10 
6 
1 
8 

2 

o 

0 
%j 

1 

o 
o 

9 

2 

3 

3 
101 

1 

1 

Ol 

11 
3 

5 
11 


If  Mean  Spring)    qA.    ^in. 


Morning. 


Time. 
H.  M. 


9 
10 

11 

11 

o 

o 

I 

2 
2 

3 

3 
4 
5 

6 
6 
8 

9 
10 

11 

o 
1 
2 

3 
3 
4 
5 

6 

7 


'5 
i7 
9 
55 
17 
57 

35 
10 

44 
17 
53 
3* 
14 

4 
58 

4 
10 

18 
l9 

4' 

35 

*4 
10 

57 
44 
3' 


33 
21 

8  30 

9  4* 


Height. 
F.   I. 

3  10 

4  J 


Afternoon. 


4 
4 


4 
7 


4     8 
4  10 


4 
4 
4 
4 
4 
4 
3 


10 


Time. 
B.    M. 

9  47 

10  44 

11  32 


9 
9, 
8 


2 
11 


3  7 
3  5 
3     6 

3  11 

4  ^ 

5  » 


6 
6 
6 
6 
6 

5 
4 


5 
6 

5 
o 

4 
8 


3  11 
3  4 
3  1 
3     3 


o 
1 

1 

2 

3 
3 
4 
4 
5 


37 
17 

53 
27 

o 

34 
12 

5* 
38 


6  30 

7  29 

8  37 

9  45 

10  48 

11  46 
o  14 


1 
2 
2 

3 
4 
5 
5 


8 
1 

47 

33 
21 

7 
5<5 


Height 
F.    I. 

4     o 
4     ^ 

4    5 

4    9 
4  10 

4  10 
4    9 


*5i 

7  55 

9    6 

10  17 


4 

4 
4 
4 
3 

3 
3 
3 
4 
4 
5 
5 

6 
6 
6 
6 

5 
5 
4 

3     7 
3     a 

3     » 
3     5 


8 

7 

4 
o 

9 

6 

5 
8 

2 

9 
5 
9 

3 

5 
6 

2 


LONDON. 


Morning. 


Time. 
n.   m. 

10  42 
ii  43 


o 
1 
1 
2 

3 

3 

4 

4 

5 
6 

6 


11 

41 
48 
26 

4 
40 

15 

5o 

a5 

3 
46 


7 
8 


33 
27 

9  3* 

10  38 

11  44 
17 
15 


Height. 
F.    I. 


O 
I 

2 

3 
3 

4 

5 
6 

7 


18 
18 
18 
18 

19 
l9 

19 

19 

19 

19 

19 
18 

18 

17 
17 

17 

18 

18 

'9 
*9 

20 
5*i 


10 


53 

4* 
29 

15 
3 


7  5i 

851 

9  58 

11  10 


gtt.   0in. 


21 
21 
20 

J9 
18 

18 

17 
17 
17 


O 
2 

5 

9 

o 

I 

4 

3 
2 

2 

o 

M 
t 

2 

8 

7 

9 
1 

8 

i 

11 

6 
.  1 

2 

1 

8 

11 

11 

o 
6 

4 
3 


Afternoon. 


,  Time. 

H.    M. 

II    13 


0  39 

1  26 

2  7 

2  46 


3 
3 
4 
5 


22 

58 

3* 

7 

5  44 

6  24 

7  8 

7  59 

8  59 

.io    5 
11  12 


o 
1 


2 

3 

4 

5 
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44 

38 
30 

17 
6 

5  5a 
^  39 

7  27 

8  19 

9  a5 

10  33 

11  43 
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F.      L 

18   ] 
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18 

19 

'9 

19 
19 

l9 

19 
18 

18 

!7 

i7 

*7 

17 
18 


7 
11 

1 

2 

3 
2 

2 

1 

10 

4 
11 

7 
8 

11 

4 


19  6 

20  3 


20 
21 
21 
20 
20 
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18 
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i7 
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17 
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2 

11 
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5 
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3 
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0.7 

i" 
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3' 

4' 
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6- 
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8- 
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o 
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19- 
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IO1*-  41"" 


Equation  of  Time  at  Noon. 


M.  8. 

M.D. 

M.  8. 

M.D. 

3  35 

Sab. 
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4  57 
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4  *9 

14 

5  35 

22 

4  38 

15 

5  4i 

»3 

4  48 

16 
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Sub. 


Sub. 
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11 
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S. 

ao 
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* 
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ft 
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a 
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- 
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Phases  of  the  Moon. 

Moon's  Declination  at  Noon. 
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M. 

W.U. 
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w.n 
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U.I. 
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0 
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9 
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'7 
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35 
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48  Afternoon. 
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0     37 
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[8 
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16 
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3    a 

3     i3 

r  r 

7     4a 

*9 

a5     3o 

37 

1 

Last  Qunrter    27     7 

19  Morning. 

4    a 

4     5<5 

13 

:o 

34       33 

38 

5 

5    a 

5     29 

»3 

38-57 

21 

31       37 

39 

9 

In  Apogee    -    6  12 

0  Midnight. 

6 

4     5» 

'4 

8    a5 

33 

i?      5 

3* 

a    4 

In  Perigee    -  ao     1 
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3       9 

ij 
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a3 

"     45 

!' 

4 
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16 
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a4 
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The  timee  of  Hif:h  Water  u 
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H 
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1 
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m 
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KOBTH  SHIELDS. 

LEITH. 

THURSO. 

si 

Mowmto. 

Tims,     [I..ik-!u 

Attzsnook. 

MOBKIHG. 

Ajtebkooh. 

MoBHISQ, 

AVTEEHOCH. 

Tlma. 

MM 

Time. 

Height. 

Tfna. 

Height. 

Time. 

ndgiit. 

Tims. 

Height 

*.    1. 

H.    K. 

I      

_ 

0   23 

10    9 

"  *s 

r3     4 

11  44 

'3 

5 

5  i7 

10 

0 

5  4<5 

IO 

'S-4 

i    o  50 

10  10 

1  *! 

10  u 

— 

— 

0    9 

'.J 

7 

6  11 

10 

3 

6  34 

IO     1 

■tt'4 

}    1   39 

II    0 

11     i 

0  33 

13    9 

=>  55 

'3 

ii 

«55 

10 

9 

7  15 

II     < 

■:•+ 

t    a  33 

«    4 

2   44 

11    fi 

1  18 

14    3 

'   39 

»4 

i 

7  33 

11 

& 

7  5o 

11    c 

»8"4 

3     3 

11     7 

3  31 

11    8 

1  S9 

'4    7 

2  19 

J4 

s 

8    8 

11 

8 

8  36 

"  i 

• 

3  40 

11    9 

3  5* 

a  39 

14    9 

a  5« 

«4 

9 

8  44 

11 

9 

9     ' 

11  i 

°'7 

4  "5 

11  10 

4  34 

11    9 

3  13 

14    9 

3  3° 

'4 

8 

9  19 

II 

8 

9  37 

"    ! 

•'J 

1   4  5a 

u     8 

5   1° 

11    7 

3  48 

H    7 

4    5 

H 

6 

955 

II 

6 

10  13 

"    i 

'•7 

1  5  28 

11    6 

5  46 

11    5 

4  »3 

*4    5 

4  4i 

•4 

4 

w  31 

II 

3 

I0  50 

11    a 

.!■? 

'   6    5 

11    5 

<5  35 

"    4 

5    ° 

'4    3 

5  *9 

'4 

i 

11  10 

II 

0 

11  30 
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10    4 
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9  11 

9  3° 
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H. 
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3  35 
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s 

4  57 
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17 
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35 

6  13 
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3  40 
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5     5 
5  '4 
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'9 

5  57 

6  1 
6    4 

36 

a8 
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4  <8 

I. 
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31 

6 

7 

39 
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a3 
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11 

3' 
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Moqniho.        Atier: 


MOBKINO.  AFTKBKOOir. 


UosimrQ.      Ami 


3  47 

4  -9 

5  " 
5  54 

7  . 

8  a3 

o  »5 


■  49  a4 


3  46 

4  40 
S»8 


9  38 

°  5 
■°  4; 
U  28 

°  54 

p|  3  *3 


a  47 
3  S3 
i     ' 

6    a 

6  56 

z « 


»  4j 
»  J 
3  "S 


10"-  6^ 


Phases  of  the  Moon. 


Moon's  Declination  at  Noon. 


New  -  -  -  -  ~    5  6  guj  Afternoon. 

'First Quarter  -  13  7  48  Afternoon. 

Full    -----  20  1   S3  Afternoon. 

Last  Quarter  -37  7    19  Morning. 


In  Apogee  - 


o  Midnight. 
o  Afternoon. 


• 

- 

■11. 

.14 

»5 

a4 

44 

16 

*3 

SO 

»7 

14 

13 

at 

a7 

29 

»7 

S 

3« 

i» 

4S 

3" 

5 

H 
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JULY,  1872. 


3 
4 

5 

6 


WE8TON-8UPER-MAKE. 


MounHG. 


Time. 


2 

3 

4 

5 
6 

7 


45 

53 

S3 

4*3 

3*33 


12 


9 
io 

ilio 

II 


7  49 

8  23 

«55 
39 

1 

34|3 


'5 


593 


IT 

5  ° 

1 

2 
3  3  59|3 


*7 
3* 
4» 


"i 


1 

a 


7  i3 

8  3 
8 

4|  9  33 

A10  J3 
10 

1  30 


o  5i 
2     1 

113  1 


Height, 
F.    I. 

30    a 
30    8 

3i 

2 


7 
6 

1 

4 


33 

33     8 
33     8 


Apterhooh. 


Time. 
h.  x. 

20 
24 
21 

9 
5* 
31 

6 


7 

41 


33 
33 

3*    9 
1  10 

30   JO 


10134 
13 


o     1 
29  11 

29  11 

30  10 

2    5 

7 

36    (SI 


37 

38 

4838 

37 

35 
5°  33 

3i 


28 

28 

6I28 


10 
6 

5 

7 
11 

11 

8 

11 

3 
6 


3 

4 

5 
6 

6 
7 
8 

8  39 

9  12 

9  45 
10  17 

10  53 
"  37 


o 
2 

3 

4 
5 


59 
6 

21 

35 
4* 


6  44 

7  39 

8  26 

9  11 

9  54 
io  32 

11    9 

"  54 

0  20 

1  24 

a  39 
3  53 


Height. 
F.    1. 


30 
31 
3* 
32 

33 
33 

33 
33 
33 
33 
32 

3i 
30 


5 
1 

1 

10 

2 

7 

8 
8 
6 
1 

3 

4 
6 


29  10 

30  4 
3i 
33  5 
35  8 
37  3 

3 


61 


38 
38 

|38    0 
36  10 
34  11 
3^     91 
30     7 

29    8 
28 


28 
29 


fMe^SpringJ     jgft.   7 


in. 


HOLYHEAD. 


MORXING. 


Time. 
H.    x. 

6  49 

7  43 

8  30 

9  13 

9  5* 

10  29 

11 

11  3<5 


o 
1 
1 
2 


3 
4 


3* 
13 

55 
43 

36 
38 

5  45 

6  47 

7  48 

8  43 

9  3<5 

10  28 
1   15 

o  30 

1  21 

2  II 

3  I 

3  58 

5  4 

6  11 

7  16 


Height. 

F.  I. 

3  5 

3  7 

3  11 

4  3 

4  S\ 

4  6 

4  6, 

-6i 

4  3\ 

4  O: 

3  8: 

3  4 


Aftebnook. 


Time.   Height. 


I 

1 

o: 
3 


3 
3 
3 
3 
4 
5     1 

5  10 

6  3 
*_5 

6     1 

5  tf 
4  9 
3  11 


H.   M. 

7  18 

8  7 

8  53 

9  32 
10  11 

10  45 

18 


11 

11 

o 

o 
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2 

3 

4 

5 
6 

7 

8 

9 
10 


54 
12 

53 

32 
18 

9 

5 
13 

15 
18 

16 

10 

3 


11 
o 
o 
I 

2 

3 


10  52 

38 

3; 

56 
46 

28 


F. 

3 
3 
4 
4 

4 
4 

4 
4 
4 
4 
3 
3 
3 

3 

3 

3 

4 

4 

5 
6 

6 
6 
6 

5 
5 
4 
3 


3 
2 

2 

2 


2 

9i 

1\ 
9i 


4  30, 

5  37; 
644' 
7  46 


x. 

61 


4 
6 

7 

6 

5 

4) 
1 

10 

6 

2 

o 
1 


8 


5 

5 

4 
10 

1 

4 
6 

11 

7 
8 


2 
2 
2 
2  11 


3ft.    Qin. 


KINGSTOWN. 


MORXHTG. 


Time. 

H.     M. 

7  37 

8  34 

9  »7 
10  13 

10  50 


11  26 


o  21 

0  57 

1  34 

2  13 

a  55 

3  41 


4 

5 
6 

7 


35 
3a 
33 

34 

8  40 

9  4* 

10  34 

11  26 

0  42 

1  32 

2  21 

3  10 

3  59 

4  5<5 

5  55 
658 
8    5 


Height. 
F.      I. 

5 
6 

8 


o 
1 


9 

9 

9 
9  10 

10 

IO 
IO      o 

9  " 
9  9 
9    8 

9  <* 
9    4 

9  * 

9  1 

9  3 

9  7 

9  11 
10     4 

10  IO 

11  2 

II       2 
IO    II 

10    6 

IO       2 

9    8 

9  » 
8  11 

8  10 

9  o 


Aftebhooh. 


Time. 
H.    M. 

8  7 

9  1 

9  5* 

10  32 

11  8 
11  44 


o 
o 
1 
1 
2 

3 
4 

5 
6 

7 
8 

9 
10 

11 

11 
o 
1 
1 

2 

3 
4 


2 

39 
15 
53 
33 
17 
7 

3 

3 

2 

7 
12 

9 
o 

5» 
18 

6 

57 
46 

34 

37 


5  *5 

6  26 

7  3i 

8  37 
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F.     I. 

9    5 

9 

9 

9  11 
10 

10 
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10 

9 
9 
9 
9 
9 
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9 
9 

9 

10 

10 
11 

11 
11 
n 
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IO 
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9 
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8 
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01 
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28- 
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I- 

2* 
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4* 
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6- 
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3 
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1 
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2 


11 

5 
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11 

1 
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9' 
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17" 
18- 

4I19- 
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d 
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23* 

24- 
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5*  fl* 


Equation  of  Time  at  Noon, 
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X.D. 
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X.D. 
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XJI. 
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3  35 

Sub. 

9 

4  57 

Sub. 

17 
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Sub. 

*5 
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6  12 
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28 
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13 
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21 
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29 
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4  *9 
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30 
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4  38 

15 
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n 
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3i 
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*4 
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add  12  m.      |     Holyhead  add  18  m.     |     Kihgbtowk  attbtract\m.tmTy&Wl\TDA. 
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sj 
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a  37 

8    7 

3     0 

8 

6 
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8 
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8 

3 
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8 

3 
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— 
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8 
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8 

1 
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9  18 
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9  45 

9 

3 

6  aS 
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6  57 
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10  39 

9 

6 
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7     7 
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5    7 
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11  30 

9 

7 

8  iS 
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8  43 
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— 

— 
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647 

Tu.a 
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0  17 
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0  4a 

9 

7 
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IO   13 
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W.    2 
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1  34 

9 

5 

103c 
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Th.i 
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9 

3 
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c 

— 

— 
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( 
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8    4 
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8 

3 
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3  41 
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_ 

M.  i 

P   7  " 

5  3° 

8     1 

6     8 

8 

0 

3  *4 

5     9 

3  45 

5  M 

0    S 

8    5 

□  41 

Tu.3 

>   8    9 

6  42 

7  " 

7  17 

7 

1 

4  15 

5  'i 

4  44 

6      € 

1  1. 

8    3 

1  S* 

W.  } 

8  $9 

7  5* 

8    0 

8    31 

8 

1 

j  " 

<° 

5  3° 

6    1 

a  a. 
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New  -  -   -   -     5     6  %<  Afternoon 
Firet  Quarter  13     7  48  Afternoon 

1     1 

fJS.44 

y 

16N.49 

■z 

ta  3.14 

*5 

a    a 

0     37 

10 

13      33 

18 

*4     44 

26 

3    a 

3     13 

11 

7    4» 

J9 

l5     30 

27 

1 

Last  Quarter  27     7  19  Morning. 

4    a 

4    5* 

13 

so 

4     33 

aS 

1 

In  Apogee    -     6  12     0  Midnight. 

5  » 

6  a 

5     39 
4     5a 

'3 

T4 

a  a. 57 
8     25 

31 

22 

ti      37 

1   45 

29 

30 

1 

1 
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13     4° 

»3 

;i 

_ 
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0     35 

16 

16     34 

24 
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GALWAY. 


Ifoumra. 


Time.  Height 

F.      I. 


I 
2 
2 

3 

4 
4 

i 

6 
7 

\l 

9 

io 
ii 

o 
i 

a 

3 
3 


7 
i 

49 
35 
*5 
5**3 


ii 

12 

12 

12 
12 


9 
o 

3 

7 

9 
o 

i 
o 


*9 

5 

40 

19 

43 

30 11     6 


13 

*3 
12  11 

12    8 

12    5 
11  11 


23 
28 


4 
6 

4 
59 


4 

5 
6 

7 
8 


53 

44 

33 
22 

11 

8  59 

9  49 

10  46 

11  53 

0  28 

1  35 


11 
11 
11 
12 
12 

13 
H. 

15 

15 

15 

H 

14 
12 

11 

11 
10 
10 
10 


4 

5 
6 

1 

9 
7 
5 

3 
5 
3 

9 

o 

n 
11 

2 
10 

9 
11 


Aftuutoox. 


Time. 

B.    M. 

I 

2 

3 
3 
4 
5 


36 

*5 
'3 

55 

34 
10 


5  47 

6  23 

<*  59 

7  38 

8  20 

9  ^ 
9  5^ 

10  54 

0  32 

1  36 
»35 

3  3» 

4  26 


5 
6 

6 
7 


*9 
8 

^! 
40I 


8  35 

9  a3 

10  16 

11  19 

1     2 
a     4 


Height. 

F.  I. 

1  IOI 

2  I 

2 
2 

2  II 


g 


3     1 

3     o 
2  10 

2 


2 
1 
1 


7 

2 

8 
5 

4 


1    9 
a    5 

3  2 

4  o 
4  10 


5 
5 
5 
4 

3 

2 

1 


4 

4 
o 

5 

5 

4 
6 


o  11 

0  8 

1  2 


If  Mem  Spring)     yft.   gin. 


QUEEN8T0WN. 


Mobhixo. 


Time. 
B.    M. 

*    9 

2  13 

3  7 

3  56 

4  38 

5  18 

5  5* 

6  32 

7  6 

7  43 

8  18 

8  56 

9  40 

10  24 

11  25 


1 

2 

3 
4 


6 
18 
22 
21 


5 
6 

6 
7 


19 
11 

59 
46 

8  30 

9  12 

9  56 

10  44 

11  51 

0  26 

1  40 


Height 
F.     L 

9 

9 
IO 

10 

IO 

IO 


7 

9 
0 

3 
5 
7 


10    7 
10     7 


6 
4 


10 
10 
10     2 

9  11 
9    8 

9    6 

9_6 

9  10 
10    3 

10  11 

11  6 


12 
12 
12 
11 
11 
10 
10 


o 
2 
1 
8 

3 

7 
o 


9  5 

9  ° 

9  ° 

9  J 


Ajtz&nooh. 


Time. 
H.    H. 

I 

2 

3 
4 
4 
5 


44 
4i 

3* 

^7 
58 

37 

6  14 

6  49 

7  a4 

8  1 

8  36 

9  18 
10     1 

10  S3 
11 

o 

1 

2 

3 
4 


5 
6 

7 
8 

8 

9 

10 


58 
3' 
44 
5' 
5* 
50 

46 

35 

»3 

9 

5i 

34 
18 


11   1 


Height 

F.      I. 


9 

9 
10 

10 

10 

10 

10 
10 

10 

10 
10 

9 
9 

9 

9 

9 
10 

10 

11 

11 

12 
12 
11 
11 


8 

10 

2 


7 

/ 

a. 
/ 

5 
2 

1 

10! 

7 

6 
6 
8 
o 

7 
3 
9 

1 
2 
11 
61 


10  11 
10    3 


8 


a  i5.  9 


o 

3 


5ft.    1Qin. 


WATEBFOBD. 


MoRHmo. 


Time. 
EL    If. 


I 

2 

3 
4 
5 
5 

6 
6 

7 
8 


18 

23 
22 

*5 

1 

40 

16 

5a 
27 

2 


8  36 

9  12 

9  54 

to  46 

11  44 

o  14 


I 

2 

"3 
4 


16 
29 
40 

43 


5  4o 

6  31 

7  19 

8  6 

8  49 

9  28 

10  12 


11 

o 
1 


39 
49 


Height 

F.      I. 


10 
10 
IO 
II 
II 
II 

II 
II 
II 
II 
II 
II 
IO 

10 

10 
10 
10 
II 
II 

12 

12 
12 
12 
12 
12 
II 
IO 

IO 


4 
6 

9 

o 

2 
2 

3 

3 

4 

3 
2 

o 

8 

5 

3 

3 

7 
1 

8 


7 
10 

10 

7 
3 

7 
11 


9    9 
9  10 


Aftxbkoov. 


5 


fc 


*     ft 

w5 


Tima. 
B.    M. 


5' 

54 
38 

21 

58 


I 

2 

3 

4 
5 
5 

6 

7 

7 
8  19 

8  54 

9  3» 

10  19 

11  14 


34 
10 

44 


o 

1 

3 
4 
5 

6 
6 

7 


43 

5* 

5 
12 

13 

6 

55 

43 


8  28 

9  9 
948 

10  39 

11  3°" 

0  7 

1  13 

2  25 


Height 
F.     I. 

10     I 

10  1 

10 
II 
II 
II 


II 
II 
II 
II 
II 
10 
10 


II 
I 

2 
3 

3 
4 

4 

3 

1 

101 


7 


10    4 


10 
10 
11 
12 
12 


5 

9 

5 
o 


D. 

*5'4 
26*4 

27.4 

28*4 

• 
0-7 

i-7 
**7 
3#7 
4-7 
5-7 
6-7 


8"7 

97 
10*7 

n-7 

12*7 

i3'7 
O 


12    915*7 
12  ioi6*7 


12 
12 
11 
11 
10 

10 

9 

9 
10 


9 

6 

11 

3 
7 


o 
9 


i7'7 
18-7 

19-7 

20-7 

C 


22*7 

»3#7 

9*4*7 
025-7 


gtx  2in- 


Equation  of  Time  at  Noon. 


3 
3 
3 

4 
4 
4 


a. 

35 
46 

s2 

18 


4  38 
448 


K.D. 

h.  a. 

Sab. 

9 

4  57 

10 

5  5 

II 

5  14 

12 

5  « 

13 

5  aS 

14 

5  35 

15 

5  4i 

16 

5  47 

Sub. 


M.D. 

M.  8. 

M.D. 

Jf.  s. 

17 

5  5* 

Sub. 

*5 

6  13 

l8 

5  57 

26 

6  13 

19 

6    1 

*7 

6  12 

20 

6    4 

28 

6  11 

21 

6    7 

29 

6  10 

22 

6    9 

30 

6  7 

33 

6  11 

3i 

*  5 

»4 

6  12 

Sub. 


of  High  Water  are  giyen  for  Mean  Time  at  Place ;  if  Dublin  or  Railway  Time  be  required,— for 
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TIDE  TABLES  FOR  THE 

AUGUST,  1872. 

I 

1 

■£  i 

BEEST. 

DETOHPOBT. 

POBTSMOUTE 

a 

11 

MoEKIHO. 

AiTEBHOOM. 

MoBKIXO. 

Aptbknoom. 

HosBnro. 

to. 

Time.    Height. 

TfolB. 

Height, 

Tune. 

Height. 

Tuna. 

Height 

Time. 

Height. 

Th,,., 

*.      L, 

"■  "■; 

Th 

t 

90149 

■    43.14      8 

a    8 

>4 

ir 

3   10 

'*    5 

3  4. 

13 

a 

9  3i 

10    7 

IO      3' 

,o,« 

F. 

a 

jo  39 

1  3»i5     5 

a  50 

'5 

11 

4  " 

12  11 

4  3» 

13 

9 

10  a. 

IO    11 

S. 

3 

II  zf 

3  10J16    4 

3  a9 

16 

9 

4  58 

'3     4 

5  " 

'4 

4 

ri     ( 

'1       3 

■1  »J 

ft. 

4 

qbi6 

3  48117    0 

4    6 

*7 

a 

5  37 

13     8 

5  5. 

'4 

S 

11  4; 

11     6 

— 

M. 

5 

1     a 

4  »»7     4 

4  55 '7     8 

4  4t> 

*7 

6 

6  13 

13  " 

63 

15 

0 

11     8 

0  19 

Tu. 

t 

1  46 

5  ™ 

i7 

9 

6  48 

14    1 

7 

15 

1 

•>  31 

°  54 

W. 

z 

3  38 

5  3(V7    9 

5  4i 

'7 

9 

?   17 

14    1 

7  3. 

*4 

11 

1     S 

11    11 

:? 

Th 

8 

3  10 

5  511*7    9 

6  13 

*7 

7 

7  49 

14    0 

8 

14 

7 

1  43 

F. 

9 

3  5» 

6  31 17    4 

65° 

'7 

8    31 

13     8 

8  3 

*4 

a 

a  14 

a  3a 

S. 

10 

4  3< 

7    9^6    7 

7  39 

16 

3 

8  53 

13   <s 

9 

■  3 

9 

a  5> 

11     8 

3   10 

* 

11 

5  aa 

7  5i 

15    9 

813 

■3 

3 

9  a? 

13     a 

9  4< 

»3 

* 

3  aj 

11     5 

3  49 

M. 

1a 

6  13 

8  38 

14    9 

9    4 

'4 

6 

IO    13 

13    IC 

.041 

9 

4  < 

11     0 

4  35 

rru. 

*3 

7     8 

9  37 

'4     3 

10  15 

'4 

t 

11    s 

13      6 

11  4 

1a 

5 

5    * 

10    6 

5  3> 

w. 

14 

8     1 

10  .58 

14     3 

11  4a 

'4 

5 

— 

— 

0  2 

1a 

( 

6    • 

10     a 

647 

Tli. 

ii 

9  JI 

— 

— 

0  23 

'4 

10 

1     3 

«    5 

1  4 

ta 

11 

7  aj 

10    4 

8  1a 

F. 

ii 

10  ij 

1     1 

15     6 

1  37 

16 

< 

2  37 

3     i 

>3 

11 

85s 

11     1 

9  39 

S. 

n 

11  19 

a     7 

17     3 

a  34 

iB 

* 

3  49 

13  11 

4  3 

'5 

0 

IO      9 

10  30 

£. 

[8 

morn. 

3     0 

18  11 

3  a6 

19 

7 

4  5o 

14    9 

5  * 

i5 

11 

10  st 

12     7 

11  aa 

M. 

*i 

0  18 

3  5* 

20    0 

4  16 

30 

3 

5  45 

*5    4 

6  1 

16 

6 

11  4 

13     2 

— 

Tu. 

■■- 

1  M 

4  38 

20    j 

4  59 

30 

5 

6  36 

'5    9 

6  .1 

.6 

9 

0  is 

13     3 

0  35 

W. 

M 

3    5 

5  *' 

20    4 

5  4' 

30 

1 

7  ao 

>5    9 

7  4 

16 

6 

0  5* 

13     4 

I    30 

Th. 

J2 

a  J4 

6     1 

19    9 

6    31 

r9 

3 

8    0 

15    « 

3  1 

'5 

11 

I  45 

13     » 

a     1 

P, 

33 

3  4» 

641 

7     1 

'7 

10 

839 

15     0 

8  5' 

»5 

1 

a  a 

13      9 

2  41 

S. 

*4 

4  39 

7    31 

1      0 

7  4a 

,6 

1 

9    9 

H    3 

9  » 

14 

0 

3 

13       3 

3  « 

*- 

»5 

5  '« 

8     3 

»5    3 

8  36 

'4 

5 

9  45 

'3     5 

10 

13 

11 

3  4 

>*      J 

4    * 

M. 

36 

£  5 

8  5a 

13     9 

9  aa 

13 

a 

10  37 

13     6 

»  5 

11 

0 

4  3- 

jio     7 

448 

Tu. 

2l 

6  54 

la    9 

10  44 

13 

7 

11  18 

11    9 

'i  5 

" 

& 

5  ») 

9     9 

5  53 

W. 

38 

7  44 

11  37 

13       7 

— 

— 

0  3 

" 

6 

6  33 

1  9    4 

7  '5 

TL 

29 

8  35 

0     9 

11    IO 

046 

'3 

a 

1  17 

11     3 

1  5< 

0 

7  5< 

\9    7 

8  35 

F. 

30 

9  34 

1    31 

■3     8 

1  5° 

H 

J 

a  35 

11     8 

3  * 

Jia 

0 

9   IS 

10  1 

9  43 

S. 

Ji 

10  13 

a  13 

H« 

a  33 

15 

* 

.1   4* 

13    5 

4  » 

13 

7 

10    ] 

[jo    9 

10  28 

H»lfM»n  Spring  >        Qrt.    gin. 

7ft.   Qln. 

6ft.  4*. 

Phases  of  the  Moon. 

Moon's  Declination  at  Noon. 

D.    H.  11. 

M.D. 

0       « 

M.D. 

■ 

ILK. 

>       1 

MM. 

1 

»5*Mi 

9 

is.  46 

17     3 

»»-33 

»s 

1 

FirstQuarter-  12     j  51  Morning- 

a 

*5      9 

10 

7 

0 

l8     I 

9     10 

a« 

a 

Full-      -  -  -  18     8  53  Afternoon 

3 

n   39 

2     a4 

19     I 

4      6 

a7 

a 

Last  Quarter-  23     8  3J  Afternoon 

4 

11     7 

12      I 

7 

1 

30 

8     16 

28 

• 

1 

5 

17   41 

13  a 

t 

3 

31 

a       8 

29 

a 

In  Apogee    -320  Morning. 

6 

13   30 

14  a 

4 

7 

aa 

3N.56 

50 

1 

In  Perigee    -  1 7  1 1     0  Afternoon 

7 

8    45 

"5   a 

5 

1 

as 

9     37 

S< 

1 

In  Apogee    -  30  10     0  Morning. 

B 

3     36 

16  a 

5 

0 

24 

+     4" 

The  time*  of  High  Water  ire  given  for  Mean  Time  at  Place)  if  Greenwich  or  BailwajTIaM  be  renali 
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AUGUST,  1872. 


DOVER. 


Moinino. 


8  58 

9  48 

10  33 

11  13 
ii  52 

o  11 

0  4 5 

1  ao 


1 
% 

3 
3 


54 
31 

10 

5* 


Height 
v.    1. 

5  a 

£  9 
6  5 

6  i] 
3 

7  8 


A  4o 
5  38 

<*  55 

8  17 

9  *5 

10  23 

11  20 

0  32 

1  20 
I  a     2 

I  *  4* 

3  « 

4  4 

53 

2 

22 

37 
30 


4 
6 

1 


AFTERNOON. 


7 

6 
6 

5 

4 

5 
6 

7 

8 
9 


9 

o 

3 

9 
o 

o 
4 
6 


9  10 

9 

9 
8 


6 

5 

4 
3 
3 
4 


/ 
o 

o 

8 

4 
1 

5 

9 

6) 


5    6 


Time. 
H.     M. 

9  a5 
10  11 

10  53 
ii  33 

0  28 

1  2 

1  37 

2  12 

*  5i 

3  30 

4  16 

5  7 
<5  IS 

7  38 

8  52 

9  54 

10  51 

"  45 
o    9 

0  56 

1  42 

2  22 

3  a 

3  4» 

4  *7 

5  a<* 
641 

8  1 

9  5 
9  5i 


Height. 
F.    I. 


6 

6 


8 


SHEERNESS. 


LONDON. 


MORNING. 


Time. 

H.     X. 

6]io  48 

II  42 

o    3 


7 
8 

9 

6 


7 
7 
7 
7 
7 

6 

5 

4 

4 

5 
6 

7  11 


5 
8 

11 

8 

6 

8 


9 

9 

9 

9 

9 
8 

7 

6 

4 
3 
3 
4 

5 
5 


0  43 

1  20 

1  55 

2    26 

2  56 

3  *7 

4  1 

4  39 

5  a* 

6  13 

7  17 

8  39 

10  2 

11  11 


Height. 
F.      I. 


13 
14 
14 


7 
o 


i4    7 

14  11 

i5     1 

15  2 
15 
i5 
15 


Aftxrhooh. 


Time. 

H.     M. 

II     17 

o  23 


3 
2 

o 
7 


o 
8 

9 

9 

4 
6 


o 
8 
8 
6 
1 
o 
11 


IflfeaniBiirmt)       Qft.   ^in. 


14 

14 
13 
13 
13 

14  o 
14  II 


I 
8 

3 

5 


0  33 

1  24 

2  9 

*  5i 

3  3i 

4  11 

4  5i 

5  35 

6  29 

7  4» 
9  ^ 

10  23 

11  24 


16 

16  9 
16  ii 
16  10 
16 

'5  9 


1 
1 
2 
2 

3 
3 
4 


Height. 
F.  1. 

1  lOi 


2 

37 

II 
40 
II 

43 
20 


4  59 

5  45 

6  42 

7  57 
9  20 

10  36 

11  40 


14  9 

13  11 

13  o 

12  6 

12  6 

13  o 
13  8 


o 
o 
I 

2 

3 
3 
4 


7 

59 
48 

30 
11 

5i 
3i 


5 
6 


12 
o 

7  a 

8  25 

9  4<5 

10  56 

11  46 


4 

5 
5 
5 
5 
5 
4 

4 
3 
3 
3 
3 
4 
5 

5 
6 

6 

6 

6 

6 


Morning. 


Time. 
H.  x. 


5 

9 
o 

2 

3 

3 
1 

10 

4 
11 

5 
3 
8 

5 
4 

9 
6 

10 

11 

81 

1 


5  3 


4 

3 
2 

2 

2 

3 


o 
1 

2 

2 

3 
3 
4 
4 
5 

6 
6 

7 


Height. 
F   1. 


46 
3^ 

14 
50 

*4 
56 

37 
59 
3» 

9 
5i 
41 


8  43 
10  4 

26 
3 


11 
o 


9 
3 


1 
2 

2  54 

3  40 
21 


4 

5 
8 

5 
9 

4 
11 


3ft.  0ta. 


4 
5 
5 

6 

7 
7 
9 


1 
4* 
22 

4 

55 
9 


18 
18 

18 

19 

'9 
19 
19 
19 
*9 

19 
18 


o 
6 

10 

3 

7 

9 
10 

10 
7 
o 
5 


Afternoon. 


Time. 


Height. 
F.  I. 


17 

9 

17 

6 

17 

8 

18 

2 

18 

8 

10  31 

11  49 
o  23 


19 

20 

21 
21 
21 
21 
20 

19 
18 

17 
16 

16 

17 
17 


9 

7 

4 

7 
<5 

2 


3 
o 

1 

8 

7 
o 

5 


o 

1 
1 

2 

3 
3 
4 


16 

9 

53 

31 
8 


41 
11 

4  43 

5  i6 


5 
6 


50 
29 

7  14 

8  10 

9  a4 
10  45 


1 

2 

3 

4 

4 

5 
6 


40 

37 
30 

17 
o 

4* 

21 

2 


6 
7 


4» 
28 

8  29 

9  48 
11  14 

o  5i 


'7 
18 

18 

19 
19 
19 
19 
l9 
*9 
19 

18 
18 

17 
i7 
17 

19 

20 
21 
21 
21 
21 
20 

J9 

18 

17 
16 

16 

16 


826 


828 


o 
6 
8 

9 

11 

9 

4 


101 


7 


10 


17  10 


D. 

7 

*7'7 

•7 


2* 

3# 

4' 

5' 
6- 

7' 
J 

9# 
to* 

!• 
I2- 


13* 

o 

«5# 
6|i6- 

17" 
18* 


19- 
10120 

8  C 

22* 

9*3 

*4* 


9*5* 
26* 

27- 


10*-  4in- 


Equation  of  Time  at  Noon. 


x.  a. 

M.D. 

M.   8. 

X.D. 

H.   8. 

If.D. 

M.   8. 

6  1 

Sub. 

9 

5  " 

Sub. 

17 

3  4<5 

Sub. 

*5 

1  47 

5  57 

10 

5  3 

18 

3  33 

26 

1  30 

5  5* 

II 

4  54 

*9 

3  19 

37 

1  13 

5  47 

12 

A   44 

20 

3  5 

28 

0  56 

5  4i 

13 

4  33 

21 

2  5° 

29 

0  38 

5  35 

14 

4  22 

22 

a  35 

30 

0  20 

5  *8 

15 

4  11 

*3 

2  19 

31 

0  2 

5  *o 

16 

3  58 

24 

2  3 

Sub. 
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a 

s 

1 

a 

pri 

HARWICH. 

HULL. 

SONDEBLA1 

k 

MOBNIKO. 

Afternoon. 

Mousing. 

Aftersooh, 

Honwfo. 

Aft 

Tini^. 

HciBht. 

Tin*. 

H*igfcb 

Time. 

Height. 

•fln* 

Height. 

Tim. 

Height. 

aw 

n.  > 

Tli 

I 

911149 

9  55 

IO      I 

10  a6 

10 

3 

4ie 

17     a 

4  4' 

'7 

6 

1     C 

II      4 

1  3 

F. 

9 

10  39 

105a 

10    4 

11  14 

10 

6 

5  11 

17      9 

5  3 

■8 

0 

3     3 

II    IO 

3  3 

S. 

3 

n  a8 

ti  36 

10    8 

11  56 

10 

10 

5  5i 

.8     4 

<5  is 

18 

7 

348 

13      3^ 

3 

ft 

4 

OBlfi 

— 

— 

0  i5 

10 

11 

633 

18   10 

«  5 

'9 

0 

3  a<3 

12      8' 

3  4 

M. 

S 

1     a 

0  33 

10  11 

0  JO 

II 

0 

7    S 

'9    3 

7  3 

'9 

4 

4    ° 

'3      1 

4  1 

Tu 

t 

1  46 

1     7 

11    0 

1  35 

II 

0 

?.•" 

19    b 

8    < 

19 

7 

4  .5-1 

13     5 

44 

W. 

7 

a  a8 

1  4i 

11    0 

1  55 

11 

0 

8  14 

•9    9 

8aj 

'9 

9 

5    3 

13     6 

5  I 

n 

i 

3  10 

2  11 

11     0 

a  aS 

10 

8  46 

19    9 

9    s 

19 

7 

5  3* 

'3     4 

5  5. 

F. 

9 

3  53 

3  45 

10  11 

3     1 

to 

0 

9  '9 

'9     J 

9  3 

'9 

3 

6  10 

'3     2 

6  * 

8. 

" 

4  38 

3  19 

10    9 

3  38 

10 

8 

9  55 

18  11 

10  14 

.« 

7 

6  4g 

ta   io' 

7  » 

*■ 

11 

5  aa 

3  56 

10     6 

4  15 

10 

5 

10  35 

.8     4 

10  5£ 

18 

0 

7  3i 

.»  i 

7  5 

M. 

1a 

6  13 

4  35 

10     3 

4  59 

10 

1 

11  35 

17     7 

11  5< 

'7 

a 

8  18 

11   11 

84 

Tu. 

•3 

7    8 

5  34 

10     0 

5  50 

9 

— 

O  3- 

16 

11 

9  *4 

11     6 

9  + 

W. 

M 

8    ? 

6  33 

9    IC 

7    4 

9 

10 

1     1 

16     8 

1  3. 

Jfj 

7 

10  36 

11     3 

Th. 

i< 

9  11 

7  47 

9  11 

8  aE 

to 

1 

a  13 

16     8 

3  5 

-7 

11  44 

11     6 

— 

F. 

i( 

10  15 

9    8 

10    3 

9  45 

10 

7 

3  39 

17     9 

4    . 

,8 

5 

O   30 

11  10 

"5. 

H. 

'7 

11  19 

10  ao 

10  10 

10  5J 

11 

3 

4  40 

19     0 

5   s 

'9 

9 

I   JO 

13    IO 

3     , 

*- 

if 

norn. 

n  19 

11    5 

11  46 

11 

8 

5  3<5 

ao     3 

6    i 

ao 

TO 

3   31 

13     9 

»5 

M. 

'9 

□  18 

— 

O   13 

1 1 

10 

6"  39 

ai     3 

<S5. 

11 

8 

3  33 

H     7 

3  4 

Tu 

ic 

1  14 

0  37 

11  11 

I      O 

13 

I  ** 

ai   i] 

7  4" 

22 

0 

4  io 

15     31 

4  3 

\V. 

ai 

3    J 

1  aa 

ia     0 

1  44 

II 

8    3 

23      1 

8  a, 

aa 

0 

4  53 

15     + 

5  1 

Th 

aa 

3  54 

a     6 

11   10 

3  aE 

II 

9 

a  4 

21      9 

9    < 

ai 

4 

5  3<5 

14  11 

55 

F. 

>3 

3  4* 

a  49 

11     7 

3    9 

II 

4 

9  37 

20  10 

9  4* 

ao 

3 

6  18 

14     3 

63 

S. 

34 

4  39 

3  39 

3  48 

10 

11 

10    0 

19     8 

10   3' 

iS 

11 

7     * 

13    5 

7  " 

*• 

33 

5  16 

4    7 

1: ; 

4  37 

IO 

4 

10  48 

18     3 

11  14 

<7 

7 

7  45 

ia  i 

8 

be 

ao" 

6    J 

4  49 

5  « 

9 

10 

ii  43 

16  11 

— 

8  33 

"      * 

9 

Tu 

2; 

<*  54 

5  38 

9     8 

6    8 

9 

6 

0  13 

.6    4 

M( 

15 

9 

9  33 

10  1 

W. 

38 

7  44 

6  49 

9     5 

7  33 

9 

4 

1  aa 

'5     5 

a    c 

15 

3 

10  5a 

10     a 

11  3 

'Hi 

9S 

8  35 

8  14 

9    5 

8  53 

9 

7 

a  38 

^5     5 

3  ij 

15 

10 

— 

—    , 

0 

F. 

3*> 

9  h 

9  3o 

9    9 

10    4 

9 

3  5i 

.6     3 

4  »5 

16 

9 

0  43 

10     9 

I  1 

•S. 

3i 

10  13 

10  33 

.0    a 

10  57 

10 

4 

4  55 

'7    3 

5  iJ 

*7 

9 

1  43 

1 
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Phases  of  the  Moon, 

Moon's  Declination  at  Noon. 

X.B. 

- 

n.n 

j 

K.D. 

».,.. 

Now 

D 

H.   11. 

9  46  Morning, 

3    a 

5N,3i 
5      9 
3     39 
1      7 
7    4" 

9 

^ 

17  a 

18  l 

3  8-59 
9     10 

4  6 
8     16 
2       8 

.5 

16 

First  Quarter  -  12     $  52  Morning, 

Full 18     8  S3  Afternoon. 

Laat  Quarter  -25     8  35  Afternoon. 

3  3 

4  a 

!    1 

II    I 

13     1 

13     3 

7 

-4 

1 
3 

19 

23 
21 

3 

:9 

In  Apogee  -  -    3     a     0  Morning. 
In  Perigee  -  -  1 7   11     0  Afternoon. 
In  Apogee  -  -  30  10     0  Morning. 

6    1 

7 

8 

3    30 
8     45 
3     36 

'4    - 

*5    a 
itf    3 

4 
5 
5 

7 
J3 

10 

22 

33 
34 

3K.56 

9    37 
4    41 

.5° 

3i 
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NORTH  SHIELDS. 


Murara* 


e. 

*9 
9 

5° 

26 
1 

35 

7 
40 

M 

5' 

33 
*3 
»3 
38 

57 
34 
4© 

34 

»4 
11 

S5 

40 
22 


*7 
39 

45 

41 

55 
53 


Height. 
F.     I. 


O 
O 
I 

1 

2 
2 

2 
2 
2 
I 

I 
O 
O 

o 
o 


Attkrxooh. 


3 

7 
2 

7 
o 

2 

2 

2 

°i 
9 

4 

9 

3 
2 


0  10 

1  7 


2 

3 

4 

4 

3 

3 
2 

1 

o 

9 
9 

9 
10 


8 
6 
1 
o 
8 
2 

4 

4 

1 

2 

5 

2 

8 
3 


Time. 
H.    M. 

J    46 

2   30 

3    9 


44 
18 


3 

4 

4  5i 

5  *3 

5  57 

6  32 

7  " 

7  57 

8  52 

10    o 
n  17 


1 

2 

2 

3 

4 

5 
6 


7 
8 

59 
48 

33 
18 


Height. 

F.  1. 

10  5 

10  10 

"  5 

11  10 

12  1 


LBITH. 


MOBKIHO. 


12  2 
12  2 
12  I 
JI  II 
II       T 


II 
10 
IO 
IO 

II 
12 


5 
2 


2 
I 


13 

13  10 

14      I 

13  10 


13 


5 
9 


6  42  12 

7  25  11  10! 

8  12 

9  10 

10  24 

11  44 

0  21 

1  27 

2  14 


10 

9 
9 
9 
9 

9 

10 


9 

9 

3 

3 

5 
11 


b  Spring) 
age.        J 


gft.    gin. 


Time. 

H.    X. 
O 
I 
I 


13 

4 
46 


2 
2 

3 

4 


Height. 
F.    I. 


*5 
58 

30 

1 

4  34 

5  8 

5  47 

6  30 

7  17 

8  18 

9  3* 
10  jo 

o  34 


1 
2 

3 
3 


30 
21 

7 

4  34; 

5  i<*j 

5  59 

6  43j 

7  34| 
838 

9  59 
11  14 

o  47 


2 

3 
4 

4 
5 
5 
5 
5 
5 


10 

4 
o 

7 
o 

2 

2 

2 

o 


Aftsbkook. 


4     8 


4 

3 

3 
2 

3 


5 
6 

7 

7 
6 

6 


4 

3 
2 

1 

1 


2 

7 
1 

10 

c 

6 

8 

9 

3 
2 

10 

2 

3 

1 
o 
1 

9 
11 


12  11 


Time. 

H.   X. 

0  40 

1  *5 

2  6 


3 
3 

4 

4 

5 
6 


43 

14 
46 

17 

5* 
2 

8 


^  53 

7  47 

8  52 

10  12 

11  27 
o 

*     3 

56 

45 
28 

12 

55 

37 
21 


1 

2 

3 
4 

4 

5 
6 


7 
4 


7 
8 

9  18 

10  37 

11  49 

0  21 

1  8 


Height. 
F.   1. 

3 
3 


8 
4 


4  10 

5 

5 

5 

5 
4  10 

4    5 


THURSO. 


MOBHIHO. 


3 
3 


10! 

3 
2  10 

2  11 


3 
3 
5 

6 

7 
7 

7 

5 

4 

3 
2 

1 

1 

2 
2 


5 
11 

1 


3 

oi 

3 
o 


7 
6 

10 

9 
2 

6 


3     4 


gft.  2in. 


Time. 
H.   H 

6  41 

7  22 

7  57 

8  31 

9  a 

9  35 
10    8 

10  42 

11  19 

12  o 


0  21 

1  9 
2 

3  *6 

4  5i 
6    3 


7 

7  4<5 

8  34 

9  17 
10    2 

6|io  46 

9 11  29 

8 


0  35 

1  24 

2  29 

3  57 

5  i<5 

6  23 

7  7 


Height. 

F.  1. 

9  IO 

10  6 

n 

11  10 

12  o 


12 
12 
12 
11 
11 

11 
10 
10 

9 

9 
10 

11 

13 

14 

14 

14 

13 
12 


2 
2 
o 
8 


o 

5 
o 

9 
10 

7 
11 

2 

o 

3 
o 

6 
7 


10  11 

9  " 

9  1 

8  7 

8  7 


9 
10 


3 
2 


Attebkoox. 


Time. 

H.   H 

7    3 

7  39 

8  14 

8  46 

9  19 
9  5^ 

10   2j 

10  59 

11  40 

0  44 

1  37 

2  44 

4  10 

5  *9 
6"  35 

7  a4 

8  10 

8  56 

9  39 

10  24 

11  7 

11  5i 
o  13 


o 
I 


59 
55 

3  11 

4  37 

5  5i 

6  48 

7  H 


Height. 

F.     I. 


IO 
IO 
II 

II 
12 
12 
12 
II 
II 

10 
IO 

9 

9 
10 

II 

12 

13 

14 

14 

13 

13 
12 

II 
IO 

9 
8 

8 

8 

9 
10 


3 


2 
II 
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11 
1 
2 
1 

10 
6 

9 

2 

10 

9 
1 

2 

6 

9 

2 

2 

10 
1 
1 
6 

5 

5 

9 
6 

10 

8 

8 


D. 
26-7 
27*7 
28"7 


I* 
2* 

3' 

4# 

5' 
6- 

7' 
J> 

9- 

IO' 

ii- 

12' 

'3' 

O 

15- 
16- 

17- 
18- 

19- 

20* 


22" 

*3" 
24- 

*5* 
26* 

27* 


6ft-7 


In. 


Equation  of  Time  at  Noon. 

s. 

M.D. 

M&9          B« 

X.D. 

H     8. 

M.D. 

M.     8. 

I 

Sub. 

9 

5  i* 

Sub. 

17 

3  & 

Sub. 

*5 

1  47 

57 

IO 

5    3 

18 

3  33 

26 

1  30 

5* 

II 

4  54 

19 

3  19 

*7 

1  13 

47 

12 

4  44 

20 

3     5 

28 

0  56 

41 

13 

4  33 

21 

2  5° 

29 

0  38 

35 

14 

4  22 

22 

2  35 

30 

0  20 

28 

15 

4  11 

■ 

*3 

2  19 

3i 

0     2 

20 

16 

3  58 

24 

a     3 

Sub. 
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i 

5 

•  ri 

GREENOCK. 

LIVERPOOL. 

PEMBROKE 

a 

P 

1 

:= 

1? 

■  = 

Mobwimq. 

Atteknook. 

MOBSIHQ. 

AriEBJiooa. 

Mokkikq. 

An 

Time. 

Height. 

Time. 

Hriltht 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

Tli.... 

Tl) 

1 

9m49 

9  5* 

S    5 

IO  33 

8 

t 

9    I9 

21     3 

9  4-1 

S 

3   5a 

16 

4 

4: 

!•'. 

a 

10  39 

10  45 

8     7 

II      8 

8 

8 

IO      4 

33       0 

10  34 

22 

6 

4  47 

1/ 

- 

5  1 

S. 

3 

11  28 

11  30 

8     9 

II  5o 

8 

10  44 

22     10 

'i   j 

»3 

a 

5  34 

18 

5  5 

ft 

4 

Ohlt 

_ 

— 

0  10 

8 

II    23 

33      5 

11      4r 

a3 

9 

6  14 

18 

7 

63 

M. 

5 

I      9 

0  39 

9    1 

0  47 

9 

- 

II   58 

24     0 



6  49 

l9 

2 

7 

Tu. 

t 

141 

1     4 

9    3 

I    31 

9 

3 

0  lS 

*4     3 

0  s 

a4 

s 

7   23 

19 

6 

I  * 

W. 

7 

3    3f 

1  36 

9    4 

I   5a 

9 

4 

o4fi 

24     6 

1    a 

a4 

7 

7  5a 

*9 

7 

8 

Th. 

8 

3     K 

3     8 

9    5 

3    33 

9 

5 

1  18 

34     6 

'    34 

"4 

4 

8  24 

'9 

7 

84 

F. 

9 

3  5" 

*  39 

9    4 

»  57 

9 

4 

1  49 

34     2 

3      * 

33 

II 

859 

'8 

3 

9  1 

S. 

10 

4  3<S 

3  15 

9    3 

3  33 

9 

3 

9   26 

33    7 

a  4-4 

33 

a 

9  35 

18 

7 

9  5 

*■ 

j    33 

3  5a 

9     * 

4  13 

9 

c 

3     3 

22  10 

3  >4 

32 

4 

<7* 

11 

10  3 

-M. 

19 

6  j5 

4  35 

8   10 

4  59 

8 

9 

3  4<S 

21  10 

4  '. 

4 

1°  54 

■6 

11 

11  i 

Tu. 

*3 

7     8 

5  a5 

8     7 

5  56 

8 

(5 

4  4i 

20  10 

J  i< 

30 

7 

n  43 

16 

1 

— 

W. 

14 

8     7 

6  33 

8    4 

7  13 

8 

3 

5  57 

20    5 

64= 

20 

7 

0  15 

i5 

11 

0  s 

Tli. 

1 

9  " 

7  54 

8     5 

8  36 

8 

7 

7  a4 

21    0 

8     A 

31 

8 

1  41 

t6 

1 

2  2 

K. 

iS 

10  15 

9  *A 

8     9 

9  5o 

9 

0 

839 

22    5 

9  *- 

13 

3 

3     8 

17 

5 

3  4 

S. 

17 

n  ig 

9     3 

10  51 

9 

.) 

9  4a 

*4     3 

to    E 

a5 

0 

4  »a 

■y 

a 

4  5 

» 

18 

morn. 

II   30 

9    7 

11   48 

9 

9 

1°  34 

a5     9 

11    t 

20 

S 

5  a4 

ao 

9 

55 

M. 

*9 

0  ifi 

— 

0  15 

10 

0 

n  36 

27     0 

»  5 

»7 

4 

6  19 

1 1 

64 

Tu. 

30 

1  14 

039 

10     1 

[     » 

10 

2 

— 

— 

0  K 

37 

j 

7    4 

22 

6 

V 

W. 

a    5 

1  a5 

10    3 

1  47 

10 

2 

0  35 

27     7 

t>5* 

s7 

5 

7  47 

22 

4 

Th. 

a  54 

3     8 

10    3 

2  38 

10 

1 

1  if 

27     a 

1  36 

36 

7 

8  28 

ai 

8 

84 

I'. 

"3 

3  43 

3  +7 

9  11 

3     <5 

9 

9 

«  57 

36      0 

3  13 

B5 

3 

9    S 

30 

7 

9  - 

S. 

24 

4  >S 

3  35 

9     6 

3  44 

9 

4 

3  36 

14     6 

a5j 

a3 

7 

9  45 

i» 

° 

10    , 

*. 

»5 

5  i< 

4    4 

9     « 

4  a5 

8 

IC 

3  15 

23      9 

3  33 

IC 

10  aa 

17 

6 

104 

M. 

16 

6    5 

4  47 

8     8 

5  ^3 

8 

a 

4    ° 

30  11 

4»! 

30 

1 

11     3 

15 

9 

ii  a 

Tu. 

»7 

6  54 

5  4» 

6     s 

6  19 

7 

5     « 

'9     4 

5  4« 

18 

11 

— 

0 

W. 

98 

7  44 

6"  59 

7    9 

7  40 

1 

9 

637 

18     9 

7  " 

18 

11 

0  40 

H 

2 

1  a 

Th. 

-'j 

8  35 

8   31 

7  10 

8  58 

8 

0 

7   49 

19     3 

8  2; 

'9 

a 

a  io 

14 

5 

a5 

I". 

30 

9  a4 

9  34 

8      3 

10     s 

8 

4 

859 

30     3 

P3( 

31 

0 

3  a9 

'5 

5 

4 

S. 

3i 

10  13 

10   3( 

8    6 

10  4E 

8 

7 

940 

21     8 

io    3 

22 

3 

4  a7 

16 

9 

45 
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Phases  of  the  Moon. 

Moon's  Decimation  at  Noon. 

M.p. 

>       / 

0 

, 

M.I,. 

, 

■Uk 

N- 

D. 

B.    M. 

9  46  Morning, 
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47 

14    8 
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^5    3 

8  23 

13 
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9  49 

17     4 

10  36 

17 
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'4 
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r6    8 
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« 

10  33 
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11.5 
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— 
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ao 
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0 
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□  44 
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ai 

O 

45 
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— 

— 
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16 

11 

1  37 
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a  56 
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7 

19  11 

0  28 

19  10 

1  47 

'7 

1 

2     6 
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49 
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16 

11 
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SI 

•J-S 

27 
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18     6 

^  59 

16 

6 

3   17 
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4  3i 
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'8-5 

4 

17   11 

a  33 

'7     4 

3  35 

'5 

9 

3  53 
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5     8 

30      5 

5  96 
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'SI'S 

42 

16     7 

3     a 

'5  » 

4  11 

H 

9 

4  3o 

14     3 

5  44 

19     3 

6    4 

.8 

10-5 

£3 

'5     a 

3  46 

14    0 

'4  5i 

"3 

9 
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13     3 

6  34 

18   0 
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( 

ra 

13   10 

4  44 

i3     4 

5  43 

13 

10 

6  16 

13     4 
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16  10 

7  47 

«s 

■a-j 

•3 

13     1 
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13     0 

^5i 

12 

2 

7  4i 
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8  29 
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16 
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49 

13     3 

7  3a 

r3     P 

8  29 

12 

2 

9  14 
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9  56 

ifi     3 

10  39 

16 

a4-j 

8 

'4     3 

8  36 

14  10 

9  55 

12 

9 

10  28 

13    I 

11  21 

16     8 

11  55 

'7 

aJ-5 

0 

•5"  5 

9    33 

16     0 

1°  5. 

13 

6 

11    18 

13  II 

_ 

— 

0  23 

3! 

«S'J 

*3 

16     6 

10    0 

17     0 

.1  38 

14 

4 

11  55 

14    9 

0  47 
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B.     1 

*.D. 

M.     B. 
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m>. 

x.    e. 

17     Add. 

9 

3  .5*5 

Adc 

. 

17 

5  44 

Add. 

^5 

8  32 

Add. 

36 

10 

3  16 

l8 

6    6 

36 

853 

55 

11 

3  37 

r9 

6  37 

37 

9  12 

1 

13 

3  58 

20 

6  48 

38 

9  3> 

3 

13 

4  19 

31 

7    9 

39 

9  5» 

5 

H 

4  4' 

33 

7  30 

30 
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i5 
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3 
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MOBMINQ. 

AjTEBHOOK. 

Mousing. 

AK.MiMBili. 

MORHIBQ. 

a™ 

Time. 

Height 

Time. 

Height 

Time.   Height 

Time. 

Hsfcht. 

TW 

Height. 

Time.  1 

ft 

1 

lomjp 

II  17 

10    7 

11 36 

IO   10 

5  34!i8     a 

5  5i 

18      7 

2     2$ 

13     a 

»4»i 

M. 

; 

11    44 

"  54 

11    0 

6     9,19     0 

6  38 

>9    4 

3     . 

13    10 

3  »> 
3  5-tJ 

Tn 

3 

OR35 

11     1 

0  28 

11     3 

6  46(19     8 

7    3 

3  3* 

'3     5 

W, 

4 

1    9 

0  44 

"     3 

0  59 

11     4 

7   18,20     3 

7  33 

ao    j 

4     J 

13   11 

+  *3: 

Tli 

5 

1  53 

I  I* 

11     4 

I  29 

11     4 

7  49' ao     6 

8     3 

20    j 

4  3* 

14     a 

4  Ai! 

F. 

6 

a  3J 

1  44 

"     4 

a    0 

11    4 

8  18 

20     8 

8  34 

30     j 

5     * 

14     3 

5  a+l 

1, 

I 

3  2  f 

3  17 

11     3 

a  33 

11     a 

850 

ao     4 

9     7 

ao     1 

5  4 

13   10 

5  58 

ft 

8 

4    9 

3  50 

11     1 

3     7 

IO    II 

9  34 

19     9 

9  43 

19    A 

6  1 

'3     5 

6  351 

K 

9 

5       ! 

3  34 

10     9 

3  4a 

10     7 
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18   11 

IO    23 
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°5< 
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Tn 

10 
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4     a 
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4  a4 
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10  47 
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7  4 

13        1 
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W. 

ti 

(5  58 

4  51 

10     0 
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9  ™ 

11  54 

io"     9 



— 

8  4- 

II        4 
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Tli 

13 

8    c 

5  56 

9     8 

0  39 
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0  33 
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I     13 

16    1 

">    . 
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io  49 

F- 

13 
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9  11 
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u      3 

— 

S. 
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941 
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3  *5 

17     6 

4     2 

18    4 

0  1 

11     8 

°53| 

ft 

'5 

>o58 

10  15 

10  10 

'°45 

4  35 

'9     * 

5     3 

19  IC 

i    1 

12  10 

id 

M. 

16 

"  5* 

it  11 

11     6 

11  35 

11     s 

5  a7 

ao     0 

5  5i 

31       1 
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13  u 

3  47 

In 

i? 

»  57 

11   11 

— 

— 

e  14 

ai     0 

637 

31    IC 

i 

14    9 

3  »&; 

(r. 

18 

0  4a 

0  18 

ia     0 

°  39 

ia     i 

658 

32     a 

7  19 

a»    3 

3  4S 

'5     4 

4   2' 

Tli 

19 

r  30 

1    0 

13      1 

1   20 

13      0 

7  40 

12        ! 

7  59 

23       1 

4  35 

'5     e 

4  4* 

F. 

10 

a   19 

1  40 

11   11 

•  59 

11    s 

8  17 

21    10 

8  34 

ai     £ 

5 

*5      i 

5  34l 

M. 

11 

3     7 

a  16 

11     7 

a  35 

'i     5 

8  52 

21        0 

9  « 

ao    4 

5  4. 

H     4 

6       2\ 

ft 

aa 

3  5* 

a  54 

11     a 

3   11 

IO    II 

9  m 

19     8 

9  47 

18  11 

<s  a 

13     4 

6  41 

It 

33 

4  4* 

3  a8 

10    7 

3  46 

10    4 

10     f 

18     3 

10  28 

*7     5 

; 

13        3 

7  34' 

Tli 

M 

5  37 

4    7 

10     1 

4  a9 

9    9 

10  55 

16     8 

11   26 

16    c 

Mf 

II       3 

8  15. 

U'. 

*l 

6  a8 

4  54 

9     6 

5  »4 

9    4 

— 

— 

0     1 

i5     5 

84 

IO      4 

9  36, 

n 

afi 

7  '9 

6     1 

9    a 

6  48 

9     2 

0  39 

15     0 

1    19 

14   IC 

10    n 

9   10 

1055 

F. 

17 

8     7 

7  37 

9    2 

8  aa 

9    4 

a     a 

14  11 

2  44 

15     3 

U    3 

10     0 

-   1 

S. 

38 

8  55 

9    » 

9    7 

9  35 

9  10 

3   2.3 

15  "> 

3  57 

16    5 

O   1. 

«     5 

0  47 

ft 

»9 

9  4° 

10    3 

IO      1 

10  a9 

10    4 

4  34 

17     1 

4  47 

17     fi 

1    u 

11     4 

1  37 

M. 

J= 

10  34 

io  49 

ii     7 

10  10 

5     6 

18     3 

5  M 

18    IC 

'2         ( 

13      3 

3  19 
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Phases  of  the  Moon. 

Moon's  Declination  at  Noon. 

K.D. 

o 

■LD 

0     < 

■.n. 

*.  i- 

. 

D.     H.     H. 

1 

I8N.40 

9 

20  8.3a 

^ 

49.44 

35 

a. 

New     -     -    -     3     o  53  Morning. 

3 

14    35 

23    43 

18 

1M.31 

36 

a. 

First  Quarter-  io     a     3  Afternoon. 

3 

9    53 

II 

35  31 

19 

7     33 

ay 

a: 

Full     -     -     -  1 7     5     5  Morning. 

4 

4     44 

13 

35   43 

20    1 

3          3 

38 

lj 

Last  Quarter-  24     1   21  Afternoon. 

5 

OB.  40 

r3 

24     IO 

21    1 

7     45 

=9 

6 

6      8 

14 

ao     5p 

H    2 

1     30 

je 

ti 

In  Perigee      .  1  j     4     0  Morning. 

7 

11      a? 

15 

16     34 

»3    2 
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8 

16 
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jj         NORTH  SHIELDS. 

LEITH. 
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THUESO. 

s 

|        MORNING. 
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j  Time. 
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H.  M. 
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H.    M. 

F. 

1. 

H.      X. 

F.     1. 
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F.      I. 

H.    M. 
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F.    I. 

D. 
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II 

5 
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7  53 
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12 

1 
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12 
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12 
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12    11 
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12 

9 
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10  13 
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12 
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11    5 
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12 

1 
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11  25 
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II 

5 
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0  33 
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D 

r    8  co 
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9 
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9 

11 
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3     1 
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9'S 
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1 
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10     8 
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II 
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— 

— 
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12 

2 

0  29 
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0  56 
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13 

3 
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14 
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O 
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14 

4 
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14 

0 
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17     2 
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16.5 
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5  a8 

13 

6 
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16  11 

4  33 
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5  47 
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12 

9 

4  43 
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10  52 
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11  11 
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18.5 

6  24 

12     3 

<*  43 

II 

9 
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*5     3 

5  39 
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11  31 
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11  52 
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IO 

8 
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— 

— 
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20.5 
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9 

6 
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( 
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9  39 

8 

11 
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11     7 

8 

11 
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11  11   4  45 
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4     0 
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— 

10  44 
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5  24 
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0  29 
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9 

9 

11  54 

12     3 

— 

— 
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8  11 

6  21 
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*  *5 
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1  46  i 

to 

7 

0  19 
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0  40 

13     3 

6  41 
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*<S«5 
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10  11 
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[i 

6 
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■ 
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8  33 
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IO 
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26 
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0  55 
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37 

9  12 
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20 
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28 

9  33 

1  35 

13 
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21 
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29 

9  52 
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14 
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22 
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15 
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16 
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34 
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9  SS   » 
»9  9 
9 
9 

0  |6  9 
«5»  9 

1  26  9 

a     8,  8  1 
*  SI   8 

5  ijfl  8 

6  43 
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MOBHINO.  AfTEHKQOH. 


MOBXLNO.       I    ATTE 


Time.   Height.  1 1  Time. 


4  5*5 »' 


3  35" 

$7. 

5  4«  ' 

6  24'! 

7  "P 
7  38i 


8  4  38 

3  I  5  '4 

9\\  5  4f 

.1,  6  14 
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■°|l  7  if 

7  5> 
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4ft.  9m. 


5n.  7iu. 


Phases  of  the  Moon. 


Moon's  Declination  at  Noon, 
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First  Quarter-  ] 
Full 1 

LaBt  Qunrter  -  : 

In  Perigee  -  -  ij 
In  Apogee  -  -  37 


0  53  Morning. 
3  3  Afternoon. 
5     ij  Morning. 

1  a  1  Afternoon, 

o  Morning, 
o  Morning. 
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9 
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17 

48.44 
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IO 

23   4a 
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II 
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19 
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4     44 

13 
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30 
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21 
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14 
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16 
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*♦ 

a5     3S 

BRITISH  AND  IRISH  PORTS. 

71 

SEPTEMBER,  1872. 

j 

WESTON-SUPER-MARE. 

HOLYHEAD. 

KINGSTOWN. 

|I 

\ 
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Height. 

Time. 

Height 
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I 
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3» 

4 

6  13 

3i 

3 

9  19 

14     a 
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10  19 

9 

10 

10  34 
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1 
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H 

1 
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3-1 

£ 

9  53 
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10 

3 
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35 

$ 
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3< 
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11  »3 

10 

- 

11  37 
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- 
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36 

i 
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3< 

i 
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10 

9 

— 

— 

i-5 

' 
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36 

to 

8  34 

3<! 

*5     9 

n  37 

i5     9 

0    8 

10 

9 

0  34 

10    s 

'■5 

' 

8  39 

36 

10 

8  54 

3< 

8 

»   54 

»5     8 

0  40 

10 

9 

0  57 

10     E 

3-5 

t 

9     9 

36 

4 

9  a4 

3_ 

'5     < 

0  39 

i5     5 

1  14 

10 

! 

i  3> 

10   e 

4'5 

1 

9  39 

35 

a 

9  55 

34 

4 

046 

15     a 

1     7 

14  10 

1  49 

to 

4 

2     8 

10   a 

5 '5 

y 

10   11 

33 

4 

tO    3p 

33 

3 

I     38 

14     6 

1  5° 

14     1 

a  »8 

9 

11 

a  jo 

9  s 

6'S 

o 

10  50 

3i 

1 

II     16 

3< 

0 

3  14 

13     8 

*  43 

13     3 

3  13 

9 

6 

3  41 

9    A 

» 

1 

11   5o 

aS 

0 

— 

3   16 

ia  11 

3  56 

13     7 

4  H 

9 

1 

4  53 

8  ic 

8-5 

: 

0  39 

38 

5 

I     16 

al 

6 

4  4° 

la     6 

5  »5 

13       8 

5  33 

8 

9 

6  .7 

8  ic 

9'5 

1 

a     7 

a9 

c 

*  55 

aS 

j  1 

6  16 

ia  11 

658 

13     4 

7    3 

9 

1 

2  *5 

9    4 

">'5 

r 

3  4° 

3' 

3 

4  ao 

3a 

9 

1  3» 

13  10 

8    4 

i4    5 

8  a3 

9 

8 

8  57 

10    e 

ii-5 

; 

4  57 

34 

4 

5  26 

3-> 

83a 

'5    ° 

8  55 

i5     7 

9  a9 

to 

4 

9  55 

10    i 

.3-5 

j 

5  53 

32 

6  19 

3* 

9  .8 

16    1 

9  40 

'6    5 

10  16 

11 

0 

10  37 

n     3 

i3-5 

■ 

64a 

38 

;o 

7     4 

3S 

( 

16    9 

(O  20 

16  11 

10  58 

1 1 

5 

11  18 

11   : 

O 

■■ 

7  »j 

39 

7  45 

3£ 

I°3f 

17    1 

10  57 

17     0 

11  38 

11 

7 

'■  59 

11  1 

■5'5 

8     5 

39 

8 

8  12 

3' 

3 

11  16 

i(5  11 

11  35 

16     8 

0  10 

11  , 

■«'5 

8  38 

3§ 

8 

8  55 

3) 

"  54 

16    5 

— 

0  38 

11 

3 

0  57 

i7'5 

9   " 

36 

9  37 

3„ 

fl 

0  13 

16    0 

0  33 

15      7 

1  ifi 

10 

10 

'  35 

i°  * 

18-5 

9  4a 

34 

4 

9  57 

3a 

11 

0  53 

i5    0 

*  13 

14     6 

1  53 

10 

3 

3    13 

9  " 

'9-5 

IO     13 

Ji 

6 

10  29 

3c 

i  33 

13  u 

1  5< 

13     4 

a  34 

9 

8 

*  55 

2  « 

">'5 

IO    51 

sS 

7 

11  19 

»; 

3 

a  ao 

13    IO 

a  48 

ia     3 

3  18 

9 

0 

3  47 

8     t 

I 

«i   55 

2<5 

5 

3  a3 

II    IO 

4     4 

11     7 

4  ai 

1 

5 

4  59 

8     j 

"■5 

0  36 

%i 

10 

1  23 

*j 

9 

4  50 

11     6 

5  35 

11     7 

5  40 

B 

2 

6  33 

b   i 

*3'5 

a   10 

%6 

0 

a  53 

aC 

6  18 

11    9 

6  56 

13        I 

7    5 

S 

4 

7  43 

8     7 

■4'5 

3    3* 

a7 

5) 

4     4 

a£ 

10 

7  a8 

i»     5 

7  54 

13    11 

817 

8 

10 

845 

9     1 

'5'5 

4  33 

30 

] 

4  59 

3' 

« 

8  16 

i3    4 

8  36 

13     IO 

9  10 

9 

4 

9  33 

9  : 

'6'5 

5  3a 

3> 

) 

5  4" 

33 

e 

85* 

H    3 

9     8 

14      8 

9  5» 

9 

10     8 

'7 -J 

■  Mewi  Spring 

)    18n-  7 

11. 

git.  Qta. 

s^e1* 

Equation  of  Time  at  Noon. 

M."    *. 

«u>. 

«.     B. 

M.D. 

m.    a. 

X.D. 

M.        ». 

o  17 

Add. 

9 

a  56 

Add. 

17 

5  44 

Add. 

25 

8  33 

Add. 

o  36 

10 

3  iG 

18 

6     6 

36 

8  5' 

°  55 

11 

3  37 

19 

6  a7 

3 

9   13 

1   '5 

ia 

3  58 

ao 

6  48 

9  32 

1  35 

13 

4  '9 

ai 

7    9 

•9 

9  5a 

*  55 

H 

4  4' 

33 

7  3° 

30 

10  11 

»  15 

15 

5     a 

33 

7  5i 

*  35 

16 

5  »3 

34 

8  11 

«  giren  for  Hew  Time  mt  Planet  if  Greenwich  or  Hallway  Time  be  rt 
oixniD  mid  Htm.    |      Kiuhbom  wMr— 1 1  m.ta  »  " 
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TIDE  TABLES  FOB  THE 

SEPTEMBER,  1872. 

Jj 

p 

R 

-> 

BELFAST. 

LONDONDERRY. 

SLIGO  BAT. 

1 

= 

II 

K 

f- 

MOEMIMO 

Attehxook. 

MoHNino, 

ArrKQKOOK. 

Momnvo. 

Atieixoox. 

Time. 

Height 

Time. 

i..Hn. 

Tim*. 

Height. 

Time. 

H  Bight 

Time. 

IIui(=ht. 

Time.   H-irit 

H.    M.|r.    l 

•■ 

1 

io»59 

9  55 

8 

9 

10    1; 

8  ji 

7      7 

6     8 

7   *5 

6    10 

4  ai 

9     8 

4  38>o   1 

M. 

J 

11   44 

029 

9 

0 

0    4" 

9     -1 

7  43 

7     0 

8     0 

7     a 

4  56 

10     3 

5  MJ'f  1 

Tu, 

3 

0227 

1     1 

9 

2 

11   16 

9     3 

8  15 

7     4 

839 

7     5 

5  31 

10    9j 

5  4*5  10  11 

IV. 

4 

1     9 

1  3" 

9 

.; 

n  44 

9    4 

843 

7     6 

8  56 

7     6 

&  59 

IO     II; 

6  .4 

1  0 

Tli 

j 

1  53 

1  59 

9 

4 

— 

— 

9  10 

7    « 

9  35 

7     5 

6  30 

II         0! 

6  46 

9  n 

?■ 

0 

a  35 

0  itS 

9 

4j 

0  33 

9     4 

9  4o 

7    4 

9  55 

7     3 

7    » 

IO     IO 

7  18 

10  ; 

L 

7 

3   20 

0  50 

9 

3 

1     7 

9    1 

0  11 

7     a 

10  a8 

7     0 

7  34 

■°    5 

7  5i 

a  : 

£. 

8 

4     9 

1   ■•'> 

9 

a' 

1   .,'■ 

<)    1 

<°  45 

6  10 

11     7 

6    7 

8    8 

!■> 

8  ag 

9   1 

M. 

9 

S     1 

3     8 

8 

a  3» 

8    s 

1  34 

6     4 

8  JJ2 

9    4! 

9   lD 

K 

Tu. 

10 

5  5  7 

3  57 

8 

7i 

3  »5 

8    5 

0    5 

6     0 

0  41 

5     9 

9  49 

8    9  10  i< 

W. 

11 

6  58 

3  57 

8 

4  35 

S      j 

5     8 

3    ( 

5     6 

1     6 

8     4,1148 

1    J 

Th. 

12 

8     0 

*  si 

8 

0 

5  59 

8     0 

a  5a 

5     7 

3  36 

5  i° 

— 

— 

0  33 

B   l 

P. 

13 

9     a 

6  48 

8 

i 

7  3" 

8     2 

4  18 

6     1 

♦  53 

6    5 

1  21 

8     6 

a    4 

S  [0 

s. 

'4 

10     2 

8     7 

8 

5 

8  38 

8    9 

5  as 

6    8 

5  49 

6  ji 

»  39 

'     4i 

3    9 

9  i 

*. 

'5 

.0  58 

9    ^ 

9 

5 

9  3i 

9      4 

6  16 

7     3 

641 

7    7 

3  35 

10     3 

3  58 

10  H 

M. 

16 

11  5' 

9  54 

9 

6 

10  16 

9     8 

7     6 

2     9 

7  39 

8    0 

4  aa 

"   ,1 

4  4a 

Ei  ; 

Tu 

0  37 

9 

9 

10  57 

9  10 

7  5° 

8     3 

8  10 

8     4 

5    S 

5  »° 

11  1 

VV. 

iS 

0  4-2 

11  16 

9 

10 

11  35 

9  " 

8  39 

8    4 

8  48 

3     4 

5  46,1a     1 

<S    5 

12  1 

Tli 
F. 
8. 

'9 

1  30 

11  55 

9 

9 

— 

— 

9    « 

8     1 

9  *! 

8     0 

6  34 

11    11 

6  43 

11  1 

2  0 

2  19 

0  15 

9 

9 

0  33 

9     8 

9  39 

7     9 

9  S& 

7     6 

7     a 

11     4 

7  so 

31 

3     7 

0  j» 

9 

<S 

I    13 

'J      4 

10  14 

7     3 

10  33 

7     0 

7  38 

10     7 

7  55 

10  1 

*. 

aa 

3  56 

1  33 

9 

3 

1  S3 

8  11 

10  5a 

6    8 

11  i<! 

6     3 

S   M 

9     8 

834 

9 

K. 
Tu 
W. 
TU 
F. 
8. 

■'. 

4  46 

>  15 

8 

8 

2  38 

B     5 

n  44 

5  '° 

— 

— 

»5S 

8     9 

9  at 

i 

-4 

5  37 

3      9 

8 

3 

3  3o 

8     0 

0   it 

5     6 

0  5i 

5     3 

9  53 

8     0 

10  3a 

: 

»5 

6  28 

4    a 

7 

10 

4  4° 

7    9 

'  3 

5     ' 

a  it 

5     0 

II    13 

7     6 

11  54 

1 

u 

7   19 

5  « 

7 

8 

6    5 

7    7, 

3  5S 

5    1 

3  4 

5     3 

— 



a  39 

7 

:■ 

8     7 

6  5c 

7 

7 

7  30 

7     8 

4  « 

5    5 

4  Si 

5     8 

1  a. 

7     7 

a     1 

|  x 

.-.! 

8  55 

8     9 

7 

10 

8  aB 

6     1 

5  IS 

5  «> 

S  4< 

»  3. 

8     3 

*  59 

8 

*. 

■] 

9  40 

8  5= 

8 

4 

9  10 

8     1 

6    ( 

6    3 

6  at 

6     6 

3  at 

8  11 

S3* 

9 

■ 

3010   34 

1 

9  a* 

8 

9 

9  44 

9    0 

<5  3 

6     9 

6  St 

7     0 

3  54 

9    9 

4  « 

10 

Hnirsl"Mi  Spring! 
Bango.         J 

4*.  9*. 

3*-   10ln- 

5ft.  pit. 

Phases  of  the  Moon. 

Moon's  Declination  at  Noon. 

D.    n 

u. 

M.D. 

M.I> 

«.D 

0 

:WJfcl  o     f 

Now 3      = 

53  Morning. 

i 

8n_40 

y 

OB.33 

rZ 

43.44 

a.5.aj*-5! 

First  Qunrter-  10     2 

3  Afternoon. 

a 

4     35 

[O 

3     41 

18 

iM.31 

j  a6;34   JI 

Full 17     5 

5  Morning. 

3 

9    53 

II 

5    3i 

*9 

7     3> 

37,22   51 

Last  Qunrter-  24 

21  Afternoon 

4 

4     44 

12 

5     4a 

20 

3        a 

38,19  s> 

5 

08.40 

13 

4     10 

;i 

7     45 

29  j  15  5" 

In  Perigee  -  -  j  3     4     0  Morning. 

6 

6       8 

14 

0    59 

aa 

1      30 

30  'I    M 

In  Apogee  -  -  37     a 

0  Morning. 

7 

1     27 

'5 

6     34 

*s 

4      10 

■ 

8 

5    20 

16 

°     5i 

H 

>5     38 

1 

m  tor  High  Water  are  given  far  Mean  Time  mi  Place  ;  if  Dublin  or  Raihraj  Time  ( 
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BRITISH  AND  IRISH  PORTS. 
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OCTOBER,  1872. 


h 
* 


S 
H 

§ 

3 


DOVEB. 


Morning. 


J 

2 

3 

4 
5 

6 

7 
8 

9 
o 

i 


Time. 
H.    M. 

IO    l8 

10  52 

11  16 


8 

9 

0 
1 


o 
1 
2 

3 
3 
5 


l9 

5° 

34 

14 

3 

56 
12 


6  46 
8     6 


9 
9 


1 
5o 


10  33 

11  16 

11  58 
o  17 

o  56 

I 

2 


34 
13 

a  54 

3  40 

4  45 
6    4 

7  7*3 

8  8  19 

9    9      o 

o|  9  38 
10  14 


Height. 
f.    1. 

7  5 

8  3 
8    8 


9 

8    9 

8    3 

5 
3 
1 

3 
9 


7 
6 

5 
4 
4 

6 

7 
8 

9 
9 
9 
9 

8 

7 
6 

5 
4 
3 
3 

4 

5 
6 

7 
8 


2 
6 
8 

4 
7 
5 
3 

6 

7 
6 

3 
o 

2 
3 
2 
3 
5 
5 
3 


Afternoon. 


Time. 

10  35 

11  9 

«  43 
o     1 

o  37 


1 

1 
2 

3 

4 
5 
7 


15 
53 
38 
28 

31 
58 
29 

8  34 

9  26 

10  12 

i°  55 
"  37 

o  37 


1 
1 
2 

3 

4 

5 
6 


15 
53 

33 
16 

11 

*41 
45 


7  54 

8  41 

9  20 

9  5<* 
10  33 


Height. 
F.     1. 

7  11 

8  6 

8  11 

9  ° 
8  11 

8    61 

7  11 
6  10 

5  8 

4  6 

4  4 

5  5 

6  10 

8  2 

9  ° 
9    6l 

9    7 
8  11 


8 

7 
5 
4 
3 
3 
3 

4 

5 
6 

7 
8 


1 
1 

10 
8 
6 
1 

7 

8 
10 

TI 
II 

61 


Spring  >        Qft.    ^in. 


SHEERNESS. 


Morning. 


Time* 
H.    H 

0  28 

1  o 

I  29 


2 

3 

3 

4 

5 
6 


3* 

5 
42 

*7 
22 

39 


8  23 

9  5a 
10  53 

39 
1 

4i 
20 

56 


11 
o 
o 
1 

1 


2  31 

3  5 


3 

4 

5 
6 


4» 

33 
10 

16 
45 


9  10 

10  15 

11  o 

11  35 


Height. 
F.     1. 


5    5 

5  11 

6  2 

6    3 

6     2 

5  10 
5  3 
4    5 

3     7 

2  u 

3  2 


4  ° 

5  o 

5  " 

6  3 
6  9 

6  11 

6     8 


6 

5 

4 
3 


2 
6 
8 
8 


2  10 
2  2 
2     1 

2  8 

3  5 

4  3 

5  o 


Afternoon. 


Time. 

H.    M. 


O 

o 
I 
I 

2 
2 

3 
4 
4 
5 
7 
9 


12 

44 

14 

45 
16 

48 

»3 
2 

53 
56 
29 

11 


10  25 

11  17 


o 
1 
1 
2 

2 

3 

4 

4 

5 
6 


21 

o 

40 

13 
48 

23 

2 

45 
39 
58 


8  29 

9  46 
io  38 

11  18 

11  50 

o     7 


Height. 
F.     1. 

I 

8 


5 

5 
6 

6 

6 


1 
3 


7 


6 

5 
4  10 

4     o 

3     3 

2  11 

3  <9 

4  5 

5  6 

6 

6  10 
6  10 

*    5 

5  10 
5 


4 

3 

2 

2 
2 


1 

2 

3 
61 

1 

4 


3 

3  10 

4  8 

5  4 

5    a 


gft.   Qin. 


LONDON. 


Morning. 


Time.  (Height. 

F.  1. 

19  I 

19  9 

20  4 
20  10 
20  II 


1  27 

.1    58 

2  29 

3  59 

3  30 

4  3 

4  35 

5  ^3 

5  58 

6  54 

8  9 

9  48 

11  19 

0  46 

1  32 

2  11 

2  49 

3  *6 

4  1 

4  34 

5  ii 

5  5i 

6  40 

7  4i 
9  10 

10  33 

11  42 

o     7 
o  48 

I    21 


I 

4 


20  10 
20  6 
19  10 
18  10 
17     9 

17 
17 

18 

20 
20 
21 
21 
21 


o 

9 

3 
7 


20  10 
20  2 
19  2 
18  0 
16  10 
16    2 


16 

16 

i7 
18 

'9 
19 


3 

8 
6 
0 
0 

9 


Afternoon. 


Time. 
h.  n 

1  42 

2  15 

2  45 

3  16 

3  46 

4  19 

4  54 

5  34 

6  24 

7  *7 

8  58 

10  36 

11  53 
0  21 


10,20 


1  53 

2  30 

3  8 

3  44 

4  18 

4  51 

5  3i 

6  14 

7  7 

8  25 

9  5^3 
11    9 

0  29 

1  5 
1  38 


8 


Height 

F.  I. 

19  I 

20  C 

20 

20  II 

20  II 

20 
20 


19 
18 

17 
17 

17 

18 

l9 


3 

4 
2 

8 


9 
4 


21 
21 
21 
21 

20 

l2 
18 

17 
16 

16 

16 

18 

19 
20 


5 

o| 

5 
61 


8 

7 

5 

5 
2 

5 

o 

6 
5 


D. 

28'5 

• 

0*9 
1-9 
2*9 

3*9 

4*9 

5*9 

J 
7.9 

8-9 
9.9 


10  9 
ii*9 

I2'9 

O 
14.9 

i5  '9 
16*9 

6ji7-9 
18-9 
19-9 
20*9 

a 

22*9 
23-9 

24-9 

*5#9 
26.9 

27-9 

28*9 


10ft-  4*°- 


Equation  of  Time  at  Noon. 

* 

M.  8. 

MJ>. 

X.  8. 

MJ>. 

H.  8. 

XJ>. 

X.  8. 

IO  30 

Add. 

9 

12  50 

Add. 

17 

14  41 

Add. 

35 

i5  54 

IO  49 

10 

13  5 

l8 

14  53 

26 

16  0 

«  7 

II 

13  31 

19 

i5  3 

37 

16  5 

11  25 

12 

13  35 

20 

15  *3 

28 

16  9 

1*  43 

13 

13  5° 

21 

15  a3 

39 

16"  13 

J2   O 

14 

14  3 

22 

15  33 

3o 

16  16 

12  17 

15 

14  17 

»3 

15  40 

3i 

16  18 

12  34 

16 

14  29 

M 

i5  47 

Add. 


of  High  Water  are  given  for  Mean  Time  at  Place ;  if  Greenwich  or  Railing  T\nut\*  w^n^— \<*t 

/         SEMMMinMtmbtract  3m.  \         l4UKW*^m» 


TIDE  TABLES  FOE  THE 


OCTOBER 

,  1872. 

« 

E 

t  ) 

•t  a 

BREST. 

DEVONPOBT. 

POBTSMOCT 

ill 

MORXIKO. 

ApTEttHOOR. 

MoBSlKO, 

Ajteehook. 

Ml>  U.N  INC.            !;       A/! 

Tims. 

Height 

Time. 

Hihrli; 

Tlma. 

Height. 

Tlma. 

Height 

Tlma. 

HtinhlJ1    Tim 

Tu. 

111107 

»  55 

JZ 

8 

3  " 

18       3 

4  tf 

J3 

10 

5     5 

*5    1 

10  5 

II 

11  :n 

W. 

m  49 

3  37 

18 

8 

3  4> 

■  8     11 

5   3= 

14 

6 

5  3S 

15      6 

U    lw 

J3 

5 

11  3 

Th. 

J    °»33 

3  57 

'9 

2 

4  *3 

'9    4 

5  S'- 

'5 

0 

6  is 

15      g 

I*    5- 

13 

8 

— 

F. 

t    1   18 

4  39 

'9 

5 

4  45 

19    5 

6  3c 

'5 

4 

6  45 

15     8 

13 

9 

0  a 

S. 

,    a     6 

5     » 

19 

4 

5  18 

19     1 

7     = 

15 

.5 

7  *5 

■5    4 

0  4. 

9 

1 

». 

5    a  57 

5  35 

18 

9 

5  53 

18    4 

7  3= 

«i 

1 

7    4*. 

14  11 

1    *S 

12 

8 

1  3 

M. 

3  53 

6    13 

1/ 

10 

6  3317     1 

8    t 

14 

8 

8  34 

14    4 

1  53 

13 

4 

3    I 

Tu. 

3    4  5- 

6  57 

16 

5 

7  33.15     7 

8  43 

'4 

a 

9     3 

13     7 

a  3. 

II 

9 

a  5 

W. 

)   5  5a 

7  49 

'4 

10 

8  aoi4     3 

9    3C 

13 

; 

9  5i 

13     9 

3    33 

II 

i 

3  4 

Th.  i 

>   6  53 

9    ° 

'3 

a 

9  48  13     « 

10  34 

[2 

11 

I*     3 

4  it 

IO 

5 

4  5 

F.    ■ 

7  5^ 

10  42 

'3 

9 

11  3314     1 

"  5' 

13 

; 

— 

— 

S  4« 

9 

11 

6  3 

S.    i 

8  47 

— 

0   15 

14     K 

0  43 

II 

11 

1  31 

13     3 

7  3t 

10 

3 

8 

».    1 

9  40 

0  50 

15 

8 

US 

.5    ; 

a  15 

13 

9 

3  54 

14    5 

84 

11 

3 

9  1 

M.   i 

(io  3° 

*  44 

17 

0 

3     7 

IS     4 

3  37 

13 

10 

3  54 

15    4 

9  3* 

13 

t 

10 

Tu.  ■ 

n   19 

3  38 

*9 

1 

3  48 

ig     S 

4  ac 

14 

9 

4  45 

16    0 

10  34 

ia 

9 

10  4 

W.  i 

morn. 

3     8 

30 

c 

3  37 

10   t 

5    « 

15 

0 

5  3; 

>«    5 

11     4 

13 

2 

11  1 

Th.  i 

0     7 

3  47 

30 

3 

4     7 

30  3 

5  47 

15 

11 

6    J 

i«    5 

11  4. 

13 

3 

— 

F.    i 

o55 

4  »5 

SO 

0 

4  43 

'9     9 

6  ad 

15 

1 1 

0  43 

16    0 

0     4 

13 

9 

0  a 

S.    i 

1  45 

J     1 

»9 

3 

5  19 

iS    g 

658 

rj 

7 

7.  14 

t5    4 

0  4. 

13 

1  ! 

I 

£.   i 

2  35 

5  3S 

18 

2 

5  53 

17    0 

7  3c 

15 

0 

74C 

14    7 

Z    3C 

s 

1  i 

11  j 

3  17 

6    13 

16 

9 

633 

15  11 

8     9 

'4 

3 

8  17 

'3     7 

1  5* 

II 

10 

3  1 

Tu.* 

4   '9 

S  53 

15 

1 

X  '5 

14    4 

8  33 

13 

ft 

8  47 

[2         ( 

a  33 

2 

a  5. 

W.  ■ 

.5    10 

7  37 

»3 

6 

8    3 

13    10 

9    4 

13 

7 

9   31 

ti     6 

3  *i 

10 

5 

3  3 

Th.; 

6     o 

B   ,8 

13 

4 

9  17 

13       1 

9  5fi 

11 

10 

IO   37 

10     J 

4     « 

9 

S 

4  3. 

F.    I 

6  48 

10    3 

13 

1 

10  48 

13     3 

11     6 

II 

6 

11  49 

10     9 

5  " 

9 

2 

5  5- 

S.   i 

7  34 

11  31 

13 

8 

— 



— 

0  35 

11     9 

8  33 

9 

2 

7  *! 

*  i 

8  18 

0    9 

13 

3 

0  39 

13   11 

i    i- 

II 

I 

158 

13       7 

Z  S3 

9 

10 

82, 

M.  i 

9     > 

1     3 

1+ 

7 

1  a6 

15     4 

3    31 

13 

j 

3    0 

13     ° 

8  54 

7 

91 

Tu  i 

9  44 

1    44 

16 

1 

3     1 

16  10 

3  35 

13 

1 

3  47 

14     4 

9  3l 

11 

4 

95* 

W.  j 

jio  a7 

3    17 

17 

6 

*  34 

18     3 

^    § 

14 

4  as 

i5     0 

10  13 

11 

11 

10  j 

Th.) 

a  5» 

18 

8 

3     8 

t9     0 

448 

14 

10 

5    * 

15     ° 

10  4; 

12 

5 

11 

JUlfMcui  Spring) 

9"-  fj-- 

7ft.   g,,, 

6*.  4ix 

Phaut  of  the 

Moon. 

Moon's  Declination  at  Noon. 

D.     H. 

u. 

M.D. 

0 

M.D. 

0       , 

K.B. 

• 

# 

3 1  Afternoon. 

4  Afternoon. 

6h 

»5 

48 

9     2 

[O     2 

6  8.  3 
4     58 

57 
S 

35 
36 

First  Quarter-    9     9 

3 

18 

6 

35  Afternoon. 

3 

48. 

48 

II    9 

3     16 

'9 

0 

30 

>; 

Last  Quarter  -  44    8 

54  Morning. 

4 

0 

18 

13    I 

8     11 

30 

3 

SO 

2i> 

5 

5 

35 

13    I 

3           3 

SI 

5 

»7 

-9 

In  Perigee  -  -  1 2     7 

0  Afternoon. 

s 

9 

53 

14 

7     11 

33 

16 

9 

30 

In  Apogee  -  -  34    9 

0  Afternoon. 

7 

3 

19 

15 

1       0 

*3 

S 

36 

3' 

8 

5 

38 

l6 

5»-  9 

H 

3 

5J 

J^/^M^i^bTFa»VWesiTnteUnnlliiicatFlMC|  if Grerawkh  or Battway  Timtenfri 
Mmmvmmt  Mm.  I  DnomutMUm.  \  m—  ■*¥*■. 


BRITISH  AND  IRISH  PORTS. 


75 


OCTOBER,  1872. 


DOVEB. 


MORNING. 


Afternoon. 


Time. 

B.    M. 

10  18 

10  52 

11  26 

4     — 
o  19 


! 


o 

I 

2 

3 
3 
5 


56 
34 

3 
12 


} 


6  46 

8     6 
1 

50 


9 

„  9 
5|io  33 

11   16 

11  58 

o  17 


o 

I 

a 

3 

4 
6 


56 
34 

13 

54 
40 

45 
4 


7  a3 

8  19 

9  Q 

9  38 
10  14 


Height. 

F.      I. 

7  5 

8  3 
8     8 


9    ° 

8    9 

8    3 


7 
6 

5 
4 
4 


5 
3 
i 

3 


7  0 

8  8 


9 
9 
9 
9 

8 

7 
6 

4 
3 

3 

4 

5 
6 

7 
8 


41 
7 
5 
3 

6 

7 

61 

3 
o 

2 
3 

2 

3 

5 

3 


Time. 

10  35 

11  9 

"  43 
o     1 

o  37 


^5 
53 
38 
28 

4  3i 


1 

1 
2 

3 


5 

7 


58 
29 


8  34 

9  26 
10  12 

*°  55 
"  37 

°  37 


1 
1 

2 

3 

4 

5 
6 


15 

53 

33 
16 

11 

45 


7  54 

8  41 

9  20 
9  56 

10  33 


Height. 

F.  1. 

7  11 

8  6\ 

8  11 

9  oi 
8  11 

8  61 

7  11 
6  10 

5  8 

4  6 

4  4 

5  5 

6  10 

8  2 

9  o 

9  d 

9  7 

8  11 

8  1 

7  1 

5  iol 

4  a 


3 
3 
3 


61 
1 

7 

81 


01 


4 
5  1 

6   TI 

7  11 

8  61 


Spring)        Qft.   ^in. 


SHEEBNESS. 


Momenta. 


Time. 

H.    M. 

0  28 

1  o 

I  29 

2  O 
2    32 

3     5 

3  42 

4  *7 

5    3* 

6  39 

8  23 

9  5* 

10  53 

11  39 
o     1 

o  41 

I    20 

1  56 

2  31 

3     5 

4* 

33 
10 

16 
45 


3 

4 

5 
6 


9  10 
o  15 

II      o 

11  35 


Height. 
F.     1. 


5    5 

5  11 

6  2 

6  3 
6    2 

5  10 
5  3 
4    5 

3     7 

2  11 

3  3 

4  ° 

5  ° 

5  11 

6  3 
6    9 

6  11 

6    8 

6  2 
5  6 
4  8 
3  8 
2  10 
2  2 
2     1 

2  8 

3  5 

4  3 

5  ° 


Afternoon. 


Time. 

H.    M. 


o 
o 
I 
I 

2 

2 
3 

4 


12 

44 

14 

45 
16 

48 

33 

2 


4  53 

5  56 
7  39 
9  " 

10  25 

11  17 


o 
1 
1 
2 

2 

3 
4 


21 

o 

40 

13 

48 

33 
2 


4  45 

5  39 

6  58 

8  29 

9  46 

10  38 

11  18 
11  50 

o     7 


Height. 
F.     1. 

I 

si 


5 
5 

6 
6 


1 
3 


6    3 

6 

5  7 
4  10 

4  o 

3  3 
2  11 

3  a 

4  5 

5  <H 

6  6 
6  10 
6  10 

6    5 

5  10 
5 


4 

3 

2 

2 

2 


1 

2 

3 
61 

1 

41 


3     1 

3  10 

4  8 

5  4 

5    a 


gft.   Qin. 


LONDON. 


Morning. 


Time.   Height. 


B. 

I 
I 

2 
2 

3 

4 
4 
5 
5 

6 
8 

9 


JC 

27 

58 

29 

59 
30 

3 
35 
13 
58 
54 

9 
48 


F. 

l9 

l9 

20 

20 
20 


I 

9 

4 
10 

11 


20  10 
20     6 


11   19 

o  46 

33 
11 

49 
26 

1 

34 
11 

5i 
40 

7  4i 
9  10 

10  33 

11  42 

o     7 
o  48 

I    21 


I 
2 
2 

3 
4 

4 

5 

5 
6 


19 
18 

17 
17 
i7 

18 

20 
20 
21 
21 
21 

20 
20 

19 
18 

16 

16 

16 

16 

17 
18 

<9 
'9 


10 
10 

9 
1 

4 


o 

9 

3 
7 
4 

10 

2 
2 
0 
10 
2 

3 

8 
6 
o 
0 

9 


Afternoon. 


Time. 

H.   M. 

I 

2 
2 

3 
3 


43 
15 

45 
16 

46 

19 
54 
34 
34 
37 


4 

4 

5 
6 

7 

8  58 
10  36 


11 

o 
1 
1 

2 

3 

3 

4 

4 

5 
6 

7 


53 
21 


53 

30 

8 

44 

18 

5i 
3i 
14 

7 

8  25 

9  5^3 
11    9 

0  29 

1  5 
1  38 


Height. 
F.     I. 


*9 

20 

20 
20 
20 

20 
20 

*9 
18 

17 
17 
'7 

18 

f9 

1QJ20 

21 
21 
21 
21 


5 
o 

8 

11 

11 

# 

3 

5 
3 

4 

2 

8 


5 
o 

5 
6 


20 

18 

17 
16 

16 
16 

17 

18 


6 
8 

7 
5 

5 

2 

5 


D. 
28'5 

• 

o*9 
1-9 
2*9 

3#9 

4'9 

5'9 

D 

7.9 

8'9 
9.9 


10*9 
4|ii«9 

12*9 

O 
14-9 

I5-9 
i6'9 


i7'9 
18-9 

i9"9 

20'9 

d 

22*9 

33 '9 


34  9 

O26.9 

19  537-9 

20  1 28*9 


10ft.   4i*. 


Equation  of  Time  at  Noon. 


10 
10 
xx 

XI 
XX 

J2 
12 

12 


a. 
30 

49 

7 

»5 

43 

o 

17 
34 


KA 

X.  & 

EU>. 

X.  8. 

EU>. 

X.  8. 

Add. 

9 

12  JO 

Add. 

17 

14  41 

Add. 

35 

^5  54 

10 

13  5 

l8 

14  53 

26 

16  0 

11 

13  31 

19 

'5  3 

37 

a*  5 

12 

13  35 

20 

15  J3 

28 

16  9 

13 

13  5° 

21 

15  33 

39 

16  13 

14 

14  3 

22 

15  33 

30 

16  16 

15 

14  17 

33 

15  4o 

31 

16  18 

16 

14  »9 

34 

15  47 

Add. 


j 


■  of  Higa  Water  are  given  for  Mean  Time  at  Place;  if  Greenwich  or  Railway  Time  be  re^oired^for 

5m.  /        BBMMMMwmitbtrmct  5m.  \        lAKWfttm. 


TIDE  TABLES  FOR  THE 


OCTOBER,  1872. 

i 

a 
I 

1 

J; 

GREENOCK. 

LIVERPOOL. 

PEMBROK 

s 

*s 

MoBXINQ. 

Aftebhook. 

MOEBISQ. 

Aftebnoom. 

MOBKISQ. 

Ait 

Time. 

Height. 

Time. 

Height 

Time. 

Ui'iirhi 

Time. 

Height. 

Tim*. 

Height. 

It» 

a.    M. 

In 

1 

urn? 

"   '5 

9    3 

It    33 

9    4 

10  39 

a4     4 

to  46 

a4 

5    '! 

19      5 

5  3 

w. 

2 

11  49 

11  49 

9    <* 

— 

— 

II       3 

»4   4 

II  18 

J5 

9 

5  54 

20      J 

ti    < 

Ifc 

.'J 

o»33 

0    6 

9    7 

O    31 

9    9 

ti  33 

36     1 

u  49 

16 

4 

ti  34 

21      1 

64 

F. 

4 

1   if 

0  37 

9  I0 

°3 

9  10 

— 

— 

0    5 

26 

5 

6S<! 

ai     5 

7  1 

S. 

5 

3     (5 

9  « 

I     38 

9  10 

0    33 

26     5 

0  38 

ati 

3 

7    38 

21     3 

7  4 

*. 

0 

a  57 

1  44 

9   10 

3       I 

9    9 

0  55 

36     0 

1  12 

a5 

7 

8    3 

30     8 

8  3 

M. 

7 

3  53 

3  19 

9     7 

3    38 

9    * 

1  29 

25     0 

1  48 

»4 

5 

8  4c 

19    9 

9 

Tu. 

a 

4  5' 

358 

9    3 

3  20 

9     ' 

1      8 

*3     8 

3  31 

33 

9  33 

18     4 

9  4 

W. 

9 

5  5» 

3  44 

8  11 

4  11 

8    9 

»  5< 

32      3 

3  33 

31 

3 

10     8 

17     0 

10  3 

Th. 

10 

6  53 

4  41 

8    ti 

5  ao 

8     4 

.5    55 

30       7 

4  38 

r9 

11 

11     7 

15     6 

11  4 

F. 

11 

7  5» 

6     6 

8     a 

*57 

8     3 

5  a9 

19   10 

ti  36 

ao 

1 

— 

— 

0  3 

S. 

ta 

8  47 

7  4; 

8    4 

8  38 

8     7 

7  H 

SO       8 

7  55 

21 

7 

1  3a 

15   10 

3  1 

ft 

1;. 

9  4c 

9    3 

8  10 

9  3" 

9     1 

8  aS 

23      7 

8  55 

33 

7 

a  57 

17      7 

3   3 

M. 

*4 

10  30 

9  59 

9     1 

10  34 

9    C 

9   '•■' 

24     6 

9  4i 

a5 

4 

3  58 

.9     6 

4  3 

T„. 

ij 

ti    19 

ro  47 

9    8 

11     9 

9  10 

26     0 

to  33 

ati 

( 

4  5° 

31        O 

J  l 

W. 

1' 

11  30 

9  " 

u  5i 

10    0 

Efl   4  3 

16  11 

11     3 

a7 

1 

5  34 

2!     JO 

S  : 

Th 

*7 

0     7 

— 

— 

0  11 

10     1 

li    33 

27     3 

ti  43 

37 

3 

ti  14 

33        3 

6    ! 

F. 

18 

0  5i 

0  31 

10     1 

0  jo 

10     1 

— 

— 

0      3 

37 

r 

653 

33        O 

7 

S. 

J9 

1  45 

1    9 

10    0 

1   37 

9  10 

0   30 

26     9 

038 

36 

3 

7  '7 

31       3 

7  * 

• 

30 

a  35 

1  45 

9    9 

3     3 

9     7 

°5« 

>5     8 

I    13 

a4 

11 

8    3 

SO       I 

8  3 

M. 

21 

3  »7 

3  so 

9    4 

3    38 

9     3 

J     2y 

34     1 

I    48 

»3 

.; 

8  40 

l8       7 

8  t 

Tu. 

23. 

4  '9 

*  57 

8  11 

3    "5 

8    J 

a     : 

22     4 

6 

9  17 

17       I 

9  3 

w. 

33 

5  'c 

3  37 

6    « 

3  59 

8    4 

>    4^ 

20     8 

3   11 

'9 

10 

9  5C 

J5     7 

TI, 

»4 

ti    a 

4  M 

8     1 

4  58 

7  11 

3  38 

19     j 

4  i5 

18 

5 

10  47 

14     2 

( 1   1 

!•'. 

*4 

fi  48 

5  36 

?    S 

6  30 

7   a 

4  J8 

iS     3 

5  45 

18 

— 

— 

^ 

& 

3< 

7  34 

7     3 

7     8 

7  44 

J    10 

6)2 

18    ti 

7   '4 

19 

< 

0  45 

13  11 

1  2 

# 

a; 

8  18 

8  21 

8     0 

8  5' 

8    3 

->   49 

19    9 

8   19 

30 

t 

2     13 

14  11 

2  j 

K. 

iB 

9     ' 

9  .6 

8    5 

9  39 

8     8 

S  4' 

21       4 

9    a 

aa 

a 

3   11 

"S     5 

3  3 

Tu 

19 

9  44 

9  59 

8   10 

10   17 

9     ° 

9  ao 

33    II 

9  37 

33 

8 

3  58 

17   11 

4  ] 

\y. 

JO 

10  37 

■  0  w 

9    a 

10  53 

9    4 

9  5* 

^4     3 

10     8 

34 

11 

4  38 

19      3 

4  :■ 

Til 

S< 

II    13 

11  ia 

9    « 

11  30 

9     7 

10   2$ 

*5    4 

10  43 

35 

9 

5  i« 

30      4 

S  i 

HsJfMeui  Spring  1         4ft.     jQiu. 

13"- 

0iB. 

10a  gto. 

Phases  of  the  Moon. 

Moon's  Declination  at  Noon. 

D.     H.     M. 

X.O. 

0       > 

■LB, 

0 

HVD. 

>        * 

MM 

1 

«»..,( 

9 

26  B. 

3 

17     I 

0N.57 

*5 

First  Quarter  -    9     9     4  Afternoon. 

a 

0    48 

34      58 

(B    t 

<5       5 

26 

3 

4  9-48 

II 

32 

6 

19    9 

-: 

Laat  Quarter  -3+     8  54.  Morning. 

4 

10     18 

13 

l8 

r 

30    3 

3     3o 

:S 

s 

'S    'i 

13 

IS 

2 

21      2 

5     a? 

29 

la  Perigee  -  -  ia     7     0  Afternoon. 

6 

'9     .$= 

H 

7 

1 

2  2     2 

ti       9 

30 

In  Apogee  -  -  24    9    0  Afternoon. 

7 

13     19 

i5 

1 

0 

33    3 

5     36 

31 

8 

•S     a8 

16 

$*• 

9 

H  * 

3     53 
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OCTOBER,   1872. 

NOBTH  SHIELDS. 

LEITH. 

THURSO. 

Morning. 

Afternoon. 

Morning 

• 

Afternoon. 

Morning. 

Afternoon. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

B.    X. 

P, 

.    1. 

H.    X. 

Jr. 

1. 

H.  X. 

P. 

1. 

H.    X. 

F.        I. 

H.    X. 

P. 

1. 

H.    11. 

P.      I. 

D. 

a  39 

II 

11 

a  53 

12 

3 

1  35 

14 

11 

I   51 

15     4 

7  41 

12 

3 

7  55 

12      828*5 

3     8 

12 

7 

3  2-3 

12 

11 

2     6 

15 

8 

2    21 

16     0 

8  10 

13 

0 

8  24 

*3     31    • 

3  38 

'3 

2 

3  53 

13 

3 

2  36 

16 

3 

2    50 

16    4 

8  38 

13 

4 

8  53 

13     6 

0*9 

4     9 

13 

5 

4  »5 

13 

5 

3     5 

16 

6 

3  21 

16     6 

9    9 

13 

6 

9  26 

13     5 

i"9 

4  4» 

13 

4 

4  59 

13 

2 

3  37 

16 

5 

3  53 

16     3 

9  43 

13 

3 

10     1 

13     1 

2*9 

5    16 

'3 

0 

5  34 

12 

10 

4  IJ 

16 

1 

4  a9 

15  10 

10  20 

12 

9 

10  39 

ia     5 

3*9 

5  53 

12 

7 

6  13 

12 

3 

448 

15 

7 

5     8 

15     * 

11     0 

12 

0 

11  22 

11     7 

4'9 

<*  34 

11 

10 

7    0 

II 

5 

5  30 

14 

9 

5  56 

14     3 

11  48 

11 

1 

— 

— 

5'9 

7  28 

IG 

►  11 

8    0 

IO 

5 

6  24 

13 

9 

<5  54 

13     3 

0  16 

IO 

7 

0  46 

10     1 

J 

8  36 

IC 

>    0 

9  21 

9 

9 

7  3o 

12 

10 

8  14 

12     6 

1  21 

9 

9 

a    5 

9    5 

7.9 

0  11 

9 

>    9 

11     1 

10 

0 

9    5 

12 

4 

9  55 

12     7 

a  59 

9 

4 

3  54 

9    5 

8'9 

1  47 

IC 

>    4 

— 

10  40 

12 

11 

11  18 

13     5 

4  4i 

9 

7 

5  ao 

IO       G 

9-9 

0  25 

IC 

>    9 

0  $6 

11 

3 

"  5i 

14 

0 

— 

— 

5  5a 

IO 

8 

6  17 

11     4 

10*9 

1   22 

II 

9 

1  45 

12 

3 

0  16 

14 

7 

0  39 

15     3 

6  38 

12 

1 

6  58 

12       9 

1 1»9 

a     7 

12 

,  10 

2  28 

13 

3 

1     2 

*5 

10 

1  24 

16    4 

7  16 

13 

3 

7  33 

13    9 

12*9 

a  47 

13 

\    7 

3     5 

13 

10 

1  44 

l6 

9 

2     3 

17     0 

7  5i 

14 

0 

8  10 

14    a 

O 

3   *4 

M 

(■    0 

3  43 

H 

0 

2  22 

17 

2 

2  40 

17     3 

8  28 

14 

2 

8  47 

14     1 

14-9 

4     * 

14 

I-    © 

4  ai 

13 

10 

a  59 

17 

2 

3   17 

16  11 

9    ^ 

13 

11 

9  a4 

^3     7 

l5'9 

4  40 

15 

6 

4  58 

13 

2 

3  34 

l6 

7 

3  52 

16    3 

9  4a 

13 

3 

10     1 

12    IG 

i6«9 

5    *7 

IS 

\  10 

5  35 

12 

5 

4  11 

15 

10 

4  30 

15     5 

10  20 

12 

4 

10  40 

II    IC 

17.9 

5  54 

12 

0 

6  13 

11 

7 

448 

14 

11 

5     8 

14    5 

11     0 

II 

3 

11  21 

10    8 

18-9 

6  33 

11 

1 

6  jet 

10 

7 

5  29 

13 

11 

5  53 

i3    4 

11  44 

IO 

2 

— 

— 

19-9 

7  21 

JC 

>     1 

7  48 

9 

7 

6  17 

12 

9 

6  42 

12     3 

0     8 

9 

8 

0  34 

9      2 

20*9 

8  18 

S 

)    2 

8  58 

8 

10 

7  i3 

II 

10 

7  5i 

11     6 

1     3 

8 

9 

1  42 

8    5 

c 

9  4i 

6 

>    9 

IO   2j 

8 

10 

8  34 

II 

4 

9  20 

11     4 

2  26 

8 

3 

3  15 

8    3 

22'9 

11  7 

9     1 

11  47 

9 

4 

10     1 

II 

6 

10  40 

ii   10 

4     ° 

8 

4 

4  4i 

8    t 

23-9 

— 

0  20 

9 

9 

11   13 

12 

3 

11  41 

12     8 

5  15 

8 

10 

5  43 

9    4 

24-9 

0  47 

10     1 

1    9 

10 

6 

0     3 

13     a 

2    5 

9 

10 

6  24 

i°    5 

a5-9 

1  29 

10  11 

1  46 

11 

4 

0  23 

13 

8 

0  40 

14     2 

6  40 

11 

0 

6  55 

11     7 

26*9 

2     2 

ii 

1    9 

2  17 

12 

3 

0  57 

14 

9 

1   13 

'5     a 

7    7 

12 

1 

7  21 

12     7 

27.9 

a  33 

12 

■     7 

2  49 

[2 

11 

1  30 

'5 

8 

1  46 

16    0 

7  36 

13 

0 

7  52 

13     3 

28*9 

KgnSpring}   gft.   gin. 

oft.   oin. 

gft.   yln. 

Equation  of  Time  at  Noon. 

M.     8. 

X.D. 

X.      8. 

X.D. 

X.      8. 

M.D. 

X.      8. 

IO   30 

Add. 

9 

12  50 

Add. 

17 

14  41 

Add. 

a5 

i5  54 

Add. 

IO    49 

IO 

i3    5 

l8 

14  53 

26 

j6    0 

11     7 

II 

13  ai 

19 

15     3 

a7 

*«    5 

11  25 

• 

12 

'3  35 

20 

15  *3 

28 

IO       9 

«  43 

13 

13  5° 

21 

15  a3 

29 

l6     13 

12    0 

14 

14    3 

22 

15  3a 

30 

16     16 

12  17 

15 

14  17 

2.3 

15  40 

3i 

16    18 

1*  34 

16 

14  29 

*4 

15  47 
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TIDE  TABLES  FOR  THE 

OCTOBER,  1872. 

I 

~ 

£jj 

GBEENOCK. 

LTVEHPOOL. 

PEMBROKE. 

1 

il 

MORBISO. 

Aftebnoon 

MORNIBQ. 

Afternoon. 

MOBKTNO. 

Ajtmuki 

Time. 

Height. 

Time. 

[Tnk'lil 

Time. 

11,,,-h. 

Time. 

Height 

Time. 

HciRlit. 

Time. 

•m 

F      L 

Tu 

1 

urn? 

"    J5 

9     3 

11   32 

9    4 

10    » 

34    4 

,0   46 

24    IC 

5  19 

'9     5 

S  1 

19 

W. 

a 

11  49 

II   49 

9     6 

— 

— 

II      3 

*5     4 

[I    18 

»5    S 

5  54 

30     5 

« 

w 

Th 

3 

0*33 

0     6 

9     7 

0   31 

9    S 

11  33 

36     1 

11   49 

26    4 

6  24 

31       I 

«  4 

11 

F. 

4 

1    iS 

0  37 

9  10 

0  55 

9  " 

0     J 

36     j 

6   « 

31     5 

7  1 

11 

S. 

5 

a   e 

9  'i 

t  at 

9  « 

0  33 

a6     S 

0  38 

26     3 

7  38 

31      3 

7  4. 

" 

& 

6 

a  57 

1  44 

9  10 

2     1 

9    S 

0  5 

35     0 

I     12 

15     7 

8    3 

20     8 

8  2 

M 

M. 

7 

3  53 

2  JS 

9     7 

3  38 

9    <■ 

aj     0 

I    48 

*4    5 

a  4- 

19    9 

9 

'9 

Tu. 

8 

4  5' 

3  3B 

9    3 

3  ao 

9     ' 

2     s 

23     8 

a  31 

9  33 

18     4 

9  * 

1/ 

w. 

9 

5  5a 

3  44 

8  ti 

4  n 

8    S 

3  Sf> 

32      3 

3    22 

ai     3 

10     8 

17     0 

io    ; 

Th. 

10 

6  53 

4  4> 

8    6 

5  ao 

8    4 

3  55 

20      7 

4  38 

19  11 

n     7 

15     6 

'I  4S 

■i 

F. 

1 1 

7  5a 

6    6 

8     2 

6  57 

8     9 

5  *9 

19  10 

6  26 

0  1 

1'J 

S. 

13 

8  47 

7  45 

8    4 

8  38 

8     ; 

7  M 

20      8 

7  55 

21     j 

1  3* 

15    10 

2  il 

*. 

13 

9  40 

9    3 

8  10 

9  33 

9     ■ 

8  28 

22     7 

8  55 

*3      7 

-  si 

17     7 

3  "i 

il 

M. 

»4 

10  3c 

9  59 

9     4 

10  34 

9    < 

9  '9 

-4     f 

9  41 

»5     4 

8  S* 

19     6 

4  1 

12 

Tu. 

15 

11   19 

10  47 

9    8 

11     9 

9  " 

:'i     a 

10  23 

36     £ 

4  5* 

21  0 

i    ' 

-" 

W. 

id 

11  30 

9  11 

«  5i 

10    c 

'-  4.5 

26  11 

11     3 

37      3 

5  34 

21    JO 

5  5 

Th. 

r2 

0     7 

— 

— 

0  11 

10     1 

ll    »3 

»7     3 

"  43 

»7    3 

'■  14 

12      3 

'•  1 

•' 

P. 

18 

0  55 

0  31 

10     1 

0  50 

ID       I 

— 

— 

0     2 

37     1 

6  >' 

22      O 

7    i 

H 

s. 

*9 

1  45 

1    9 

10     0 

1  37 

9  1= 

O   30 

3fi      9 

0  38 

26    1 

7  37 

21     a 

I  J 

10 

*. 

20 

a  35 

1  45 

9    9 

a     3 

9    7 

0  5G 

*5     8 

1   12 

24  11 

8    3 

20     1 

8  2 

"9 

u 

11 

3  »7 

3  20 

9    4 

»38 

9    » 

1  a9 

34     1 

1  48 

*3     3 

8  40 

18     7 

8  j 

Tu. 

33 

4     >J 

»  57 

8  11 

3 1« 

8    S 

2    7 

32      4 

21     fi 

9   1; 

■7     1 

9  1 

w. 

33 

5  IC 

3  37 

8     6 

3  J9 

8    4 

3  48 

20      8 

3  11 

19  10 

9  5° 

'5     7 

10  1 

" 

Th. 

;4 

6     a 

4  »4 

8     1 

4  58 

7  11 

1   J8 

»9     1 

4  15 

•8    5 

10  47 

14     2 

1 1  1 

'■ 

F. 

»5 

6  48 

5  3d 

7    9 

6  30 

7   a 

4   S8 

18     a 

5  45 

iS     3 

— 

— 

0 

;; 

S. 

3(3 

7  34 

7     3 

7     8 

7  44 

7  « 

6  32 

18     6 

7   '4 

19     c 

°  45 

13  11 

1   3 

" 

*. 

2  ~ 

8  18 

S    31 

8     0 

851 

8     3 

7  49 

19     9 

8  .9 

20     d 

a  1a 

14  11 

■  V 

■' 

M. 

2* 

9     1 

9   16 

8    5 

9  39 

8    8 

841 

31      4 

9     a 

22     3 

3  «i 

16    s 

3  J< 

Tu. 

30 

9  44 
10  37 

9  59 
10  35 

8  10 

9  3 

10  17 
■°  53 

9    0 
9    4 

9  2.: 
9  5» 

M     3 

9  37 
10     8 

33  8 

34  11 

3  58 

4  38 

17  11 
19     3 

4  19M 

4    ;  .'' 

W. 

So 

Th. 

31 

II    13 

II     13 

9    6 

11  30 

9    7 

.0  a5 

a5    4 

10  4a 

a5    9 

5  '6 

20     4 

j   3*;=   1 

HilT Hnn  Bprijig  1          I  It.     1  nln- 

13n.  0i... 

10R.    Qta. 

Piloses  of  the  Moon. 

JHoon't  Declin 

onion  of  Ao  on. 

D.     H.     M. 

X.B. 

0           1 

KB, 

0         » 

■J* 

0            '       ILD. 

\r. 

New 3     3  3i  Afternoon. 

1 

6  n.i  5 

9 

26S.   3 

17 

""■.57  1*5 

First  Quarter  .994  Afternoon. 

3 

0     48 

IO 

24      58 

18 

x6       s\*6 

■ 

Full    .  -  ...  16     3  35  Afternoon. 

3 

4S.48 

II 

23       16 

19 

30     ao 

-I 

3 

Last  Quarter  -24     3  54  Morning. 

4 

10     18 

13 

l8       II 

20 

a3     30 

^ 

B 

5 

15     *5 

13 

13       a 

21 

35     37 

JO 

In  Perigee  -  -  12     7     0  Afternoon. 

6 

19    52 

'4 

7     " 

33 

30       9 

■'- 

-- 

In  Apogee  -  -  34    9    0  Afternoon. 

1 

33     19 

15 

1      0 

33 

35     36 

I' 

8 

aj     a8 

Ifj 

5W.9 

M 

»3     53 
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OCTOBER,  1872. 

VESTO 

N-SUFER-1M 

rAT 

IK. 

HOLYHEAD.                         KR 

IGSTOWN. 

«53 

Morning. 

Afternoon. 

Morning. 

Afternoon. 

Morning. 

A^OOH. 

rime. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

r.  x. 

F 

.    1. 

H.    X. 

F. 

X. 

H.    X. 

F.      I. 

H.    X. 

F.      I. 

H.    X. 

F. 

X. 

H.    x. 

F.     I. 

D. 

5    o 

34    8 

6  19 

35 

5 

9  a4 

15        * 

9  39 

'5    5 

IO    22 

IO 

4 

10  37 

10     7 

28-5 

5  36 

36    2 

6  52 

36 

9  9  54 

15     8 

10     9 

15  II 

10  52 

IO 

9 

11     6 

IO    II 

• 

7     7 

37    3 

7  33 

37 

910  23 

16     0 

10  36 

l6       2 

II    21 

11 

0 

11  36 

II     I 

0*9 

7  39 

37  10 

7  5<5 

37 

11 

10  51 

16     2 

«     7 

16      2 

11  53 

II 

1 

— 

— 

i-9 

3  11 

37     9 

8  27 

37 

6 

11  24 

16     1 

11  42 

15    « 

O    IO 

II 

0 

0  27 

IO    II 

2'9 

3  44 

37     © 

9    0 

36 

5 

— 

— 

0     1 

15     8 

0  45 

IO 

10 

1     3 

10     8 

3'9 

?  n 

35     7 

9  34 

34 

6 

0  21 

J5    5 

0  42 

'5    0 

1  22 

IO 

6 

1  42 

10     3 

4*9 

?  53 

3< 

*     5 

10  13 

3» 

3 

1    5 

14    7 

1  3° 

14    1 

2    4 

IO 

0 

2  30 

9    9 

5*9 

*  35 

30  11 

11     2 

29 

9 

1  57 

13    8 

2  27 

13     a 

2  56 

9 

6 

3  25 

§    3 

J 

1  40 

28  10 

— 

3     * 

12  10 

3  46 

12    6 

4     0 

9 

0 

4  44 

8    9 

7'9 

=>  »5 

28    3 

1  17 

28 

6 

4  38 

1*    5 

5  29 

12     8 

5  a9 

8 

9 

6  16 

8  11 

8.9 

*     7 

29    2 

a  5i 

30 

3 

6  14 

13    0 

6  52 

i3     5 

7     1 

9 

2 

7  4o 

9    5 

9.9 

3  3* 

33 

r     8 

4     7 

33 

1 

7  a4 

14    0 

7  5i 

14    7 

8  15 

9 

9 

8  44 

10     1 

io*9 

r  38 

34    7 

5    ^ 

35 

11 

8  15 

15     1 

8  36 

15     7 

9  12 

10 

5 

9  36 

10    8 

ii«9 

5  3i 

37     0 

5  54 

37 

10 

8  57 

16    0 

9  x7 

16    4 

9  57 

IO 

11 

io  15 

11     2 

I2"9 

S  16 

38     6 

^  37 

38 

10 

9  3^ 

16    7 

9  55 

16    9 

10  33 

II 

4 

10  52 

11    5 

O 

5  58 

39     1 

7  18 

39 

2 

10  13 

16    9 

10  31 

16    9 

11  11 

II 

6 

11  3° 

11    5 

14-9 

7  36 

3* 

i  10 

7  53 

38 

4 

10  47 

16    7 

11     4 

16    4 

11  49 

IJ 

3 

— 

— 

15-9 

3  10 

3/ 

r     8 

8  27 

36 

11 

ix  23 

16    1 

11  42 

i5     8 

0     8 

II 

2 

0  27 

IO    II 

i6'9 

*  43 

3^     1 

9    0 

35 

0 

— 

— 

0     1 

'5    4 

0  46 

IO 

8 

1     4 

10    5 

17.9 

P  16 

3^ 

\  ™ 

9  3» 

32 

7 

0  21 

14  10 

0  42 

14    4 

1  23 

IO 

1 

1  42 

9  10 

18*9 

p48 

3J 

c     4: 

k              1 

jo    4 

30 

1 

1     3 

13     9 

I    2J 

13     3 

2     3 

9 

6 

2  26 

§    '3 

19-9 

>  23 

28 

1  10 

10  45 

*7 

7 

1  49 

12  10 

2    15 

12    4 

2  49 

9 

0 

3   13 

2  s 

20'9 

1   19 

26     7: 

n  56 

26 

0 

a  45 

11  11 

3  23 

11     7 

3  43 

8 

6 

4  21 

8    3 

c 

— 

—    1 

0  39 

*5 

10 

4     7 

11     6 

4  53 

11     6 

5     0 

8 

2 

5  4* 

8     2 

22  '9 

1  23 

26     2 

1 

2     5 

26 

8 

5  35 

11     9 

6  14 

12     0 

6  22 

8 

4 

7     1 
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10  29 

18 

8 

11  58 

16     1 

— 

— 

1     7 

20 

4 

1  28 

20     6|i3*3 

>  5° 

18    8 

11  11 

18 

8 

0  18 

16    2 

0  38 

16    3 

1  47 

20 

7 

2     6 

20    9I  O 

r    3a 

18     6 

n  53 

18 

4 

0  57 

16    3 

1  16 

16    2 

2  27 

20 

9 

2  44 

20    9 

'5*3 

— 

— 

0  12 

18 

1 

1  35 

16    0 

1  53 

15  10 

3     3 

20 

7 

3  2i 

20    5 

16-3 

>    3* 

17  10 

0  52 

17 

6 

2    10 

15     8 

2  27 

15    5 

3  39 

20 

2 

3  56 

19  11 

i7"3 

I     II 

17     2 

1  30 

16 

10 

2    44 

15     1 

3     1 

14    9 

4  14 

l9 

8 

4  3i 

l9    4 

18-3 

I     50 

'«    5 

2  10 

16 

0 

3  19 

14     6 

3  39 

14    2 

4  5° 

19 

0 

5  10 

18    8 

'9*3 

*    31 

'5     7 

^  53 

15 

1 

3  59 

13   10 

4  20 

13     6 

5  3i 

18 

2 

5  52 

17    9 

20«3 

3    16 

14    9 

3  41 

14 

4 

4  44 

13     2 

5    9 

12  11 

6  15 

17 

4 

<*  39 
7  38 

16  11 

21*3 

4     7 

14    0 

4  36 

13 

9 

5  38 

12     8 

6  10 

12    5 

7     6 

16 

8 

16    6 

d 

5     9 

13     8 

5  4* 

13 

9 

6  46 

12    5 

7  26 

12     6 

8  14 

16 

6 

8  53 

\6    8 

*3*3 

5  16 

14     1 

6  48 

14 

6 

8     4 

12     8 

8  41 

12    II 

9  29 

16 

10 

10    2 

17     1 

H'3 

7  '9 

14  11 

7  47 

i5 

5 

9  13 

13     3 

9  43 

13     8 

10  36 

i7 

4 

11     7 

17     8 

*5'3 

3  12 

'5  11 

8  33 

16 

5 

10     8114    0 

10  31 

14    4 

11  35 

18 

1 

11  58 

18    7 

26*3 

8  54 

16  11 

9  15 

17 

3 

10  52  14    8 

11   11 

15     0 

— 

0  20 

19    0 

27*3 

?  36 

17     8 

9  58 

18 

1 

11  30 

»«5    3 

11  49 

i5     7 

0  40 

'9 

5 

1     0 

19    9 

28*3 

o  21 

'«    5 

10  44 

18 

7 

0    9 

15  10 

1  22 

20 

0 

1  42 

20    3 

• 

fen  Spring |       qO.    Jin. 

8ft.   Qin. 

1 

Qtt.    4i 

in. 

Equation  of  Time  at  Noon. 

X.     8. 

X.D. 

X.      8. 

X.D. 

X.     B. 

X.D. 

X.      8. 

l6    19 

Add. 

9 

15  59 

Add. 

17 

14  47 

Add. 

*5 

12    41 

Add. 

l6    19 

IO 

i5  53 

18 

14  34 

26 

12    22 

l6    19 

II 

15  46 

19 

14  20 

27 

12       2 

l6    18 

12 

i5  39 

20 

14    6 

28 

II    41 

l6    16 

13 

15  3o 

21 

13  51 

29 

II    20 

l6    13 

H 

15  2° 

22 

13  35 

30 

IO   58 

l6      9 

15 

15  10 

*3 

13  18 

16    $ 

16 

14  59 

*4 

13    0 

«fH%hWftteraregiTenfi>rM€tnTixiwatPUee;  if  Greenwich  or  Btihr»y  lime  be  re^med|--fer 
SomiMMract  5  m.  I         ■■■■■■  rwftt^fnr*  *  ™  1        Kwra**^. 
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TIDE  TABLES  FOB  THE 

NOVEMBEH,  1872. 

5  . 

'■  " 

HARWICH. 

HULL. 

SUNDERLAND. 

1 

85 

Mohnino. 

Afternoon. 

MOENINO, 

Afteuxooh. 

Monraro. 

A^o- 

Tims. 

Hefclit. 

Time. 

Height 

Tim,-. 

Height. 

Time. 

IMifht. 

Time. 

ileiiiht. 

Ttae. 

H.*i 

a.  m. 

F. 

11-59 

11  54 

ii     8 

— 

— 

6  11 

10     9 

6  aj 

3      5 

H     3 

3    31 

'4  i 

S. 

OftJJ 

0   11 

11     8 

0  38 

u     9 

647 

7      5 

ai      3 

3   39 

'4     7 

3  5« 

>4  ! 

4- 

1 46 

o+6 

11     9 

*     5 

11     8 

7  24 

ai     3 

7  43 

21        1 

4  H 

14     9 

4  33 

,+  J 

M. 

>  45 

1  24 

ir     7 

'  43 

11     5 

8     a 

ao  11 

8   33 

jo      8 

4  53 

'4    y  5  J1 

"4  1 

Tu. 

3  4« 

*     4 

"    3 

3  35 

11     1 

8  43 

ao     2 

9    5 

.9     8 

5  33 

13     9 

S  56 

'3   * 

VV. 

4  4» 

a  47 

10  11 

3  10 

10    8 

9  38 

'9     l 

9  53 

18     7 

6   31 

13     0 

(5  48 

11    1 

Th. 

i  47 

3  33 

10     6 

4     J 

10    3 

IO   3Z 

17  11 

'°  59 

»7     4 

7  18 

13        2 

7  5' 

"  9 

f. 

6  4.3 

4  3» 

10     0 

S    8 

9  10 

II   4a 

[6  11 

— 

— 

8  39 

11     5 

9  10 

"  J 

S. 

7  35 

5  46 

9     9 

63a 

9  IO 

O   34 

16     7 

'    5 

16     6 

9  55 

11     a 

10  3B 

"  ] 

*■    i 

8  ij 

7    3D 

9    " 

S     1 

10     1 

i  4f 

16     9 

a  34 

'7     3 

11  18 

11      7 

11  49 

1:  j 

M.  i 

9   19 

8  30 

10     4 

9    8 

10    7 

a  58 

17   11 

3  3c 

r8     6 

— 

— 

0  19 

11  i 

Tu.  i 

9  59 

9  37 

10   10 

ro     4 

11     1 

3  j8 

19     2 

4  33 

19     8 

048 

13    II1 

*   '4 

13  4 

W.  i 

10  46 

10  38 

1  1     3 

IO  49 

11     6 

4  45 

ao     1 

1     t 

10     6 

1  39 

i3     8 

a    1 

13  ii 

Th.i 

"  35 

11  10 

"    7 

11     8 

;  36 

10     9 

5  47 

20    TO 

3   33 

14     1 

3  43 

'4  j 

F.    i 

111"]  M. 

II  jo 

11    9 

— 

— 

6    8 

6  a8 

20     1  1 

3     1 

H     4| 

3  ao 

14  S 

S.    i 

■  »5 

0  10 

11     8 

0  39 

11     7 

6  47 

ao  10 

7     7 

30      9 

3  39 

H    5 

3  57 

14  4 

&■    i 

1  ifi 

0  47 

11     6 

i     6 

'i     5 

7    30- 

20     6 

7  43 

20      3 

4  '5 

14        3' 

4  33 

1311 

K.  i 

2     8 

1  34 

'I     3 

1  43 

8     1 

19  11 

8   .5 

19      fi 

4  5i 

'3     7, 

5    9 

13   1 

Tu., 

3     ' 

a    1 

3  19 

10     1 

8  30" 

19     0 

8  54 

iS     6 

5  37 

13     10 

5  46 

11  j 

V.    2 

3  S* 

3  37 

10     6 

»  57 

10    3 

9  '4 

18     0 

9  3- 

'7     * 

6    ; 

13       I! 

0  39 

"  i 

Til.  3 

4  41 

3  16 

10     1 

3  36 

9   " 

9  5° 

17     0 

,6     7 

«* 

11     5 

7  16 

11   1 

F.    i 

S  »7 

3  58 

9    9 

4  *3 

9    7 

10  49 

\6     2 

11  3 

■5  '° 

7  43 

10   10 

8  10 

10    J 

S.    , 

6  II 

4  49 

9    5 

5  19 

9    4 

<*  5.1 

y    6 

— 

— 

841 

'°    51 

9  *? 

<"   < 

*■    2 

•  Ji 

5  5* 

9    4 

6  33 

9    5 

0  30 

y  s 

1    . 

"5    6 

9  55 

10    4! 

10  3' 

id  1 

if,  i 

7  37 

7    13 

9    0 

7  49 

9    8 

i  39 

'5    s 

a  13 

16    I 

11     t 

10    9 

ii  3i 

11  1 

Til.  2 

5   8  19 

8  ao 

9  10 

850 

10     1 

a  4a 

16  0 

3  " 

'7     ' 

— 

0    3 

«  1 

Yf.    2 

>  ; 

9  '5 

10    3 

9  39 

10     6 

3  37 

,7     8 

4    « 

18    3 

0  37 

11   10 

0  j* 

'=    1 

Til.  2 

i  9  4B 

10     i 

10    9 

10    33 

10  11 

4  a 

18   10 

4  4= 

19     3 

1  ii 

13      8 

1  35 

U   « 

K  i 

,,0  38 

10  41 

11     a 

II     I 

11     4 

4  58 

19     8 

5  'J 

ao     1 

1  53 

13     4 

a  *_ 

13   1 

ft  , 

=  u  33 

II    33 

11     fi 

11  43 

/ 

5  38 

20     5 

(5     c 

20     8 

3  34 

13    i" 

»  5. 

'4  ' 

Half  Mean  Spring )         git.  qIu. 

10n.  gta. 

7ft.  2>* 

Phase*  of 

/Ae  Moon. 

H,  «. 

j  38  Morr 
3  ji  Morn 
5     8  Morr 

5  4.5  M°rr 

6  35  Afte 

Moon'*  Declination  at  Noon. 

D 

First  Quarter-    8 

Full t« 

Last  Quarter  -  i; 

iag. 
ing. 
ing. 
ing. 

1 

3 

4 

8 

3-355 
8     44 
a    37 

5  I* 

6  13 

5    30 

9 

13 

'4 

4  8-33 
8     j;8 
a    59 
3*.  5 

8     *l 
4     18 

>7 
'9 

21 

4M-5J 
6       7 
6       0 
14     41 

13        16 

8     56 

KB, 

*5 
36 
a? 
Ifl 

•9 

,0 

4*-S 

BfrJ 

6  v 
u  4 

5  5 
11    i 

In  Perigee  -  -    6     9     0  Afternoon. 

7 

B 

3      9 

1.' 

8    54 

3.5 

4    49 

In  Apogee  -  -  31     6     0  Afternoon. 

9    a4 

3      30 

H 

0      5 

BRITISH  AND  IRISH  PORTS. 
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NOVEMBER,  1872. 

1 

>- 

NORTH  SHIELDS. 

1                  LEITH. 

THURSO.                  m  S# 

i 

* 

H 

( 

** 

| 

1 

a 

Morning. 

Afteekoow. 

MORNING. 

Afternoon. 

Morning. 

Afternoon. 

Time. 

Height 

1 

Time. 

Height 

Time.  IHoight. 

Time, 

Height. 

Time. 

Height. 

Time. 

Height 

. 

B.    11. 

F. 

I. 

|  H.    X. 

r. 

1. 

H.  M. 

F.      I. 

U.    M, 

.    P.     1. 

H.    M. 

F.      I.  '    U.    if. 

F.     1. 

D. 

r. 

i 

3     5 

13 

2 

3  22 

13 

4 

2     3 

16     $ 

S1    2  2016     6 

8    S 

>  13     6|j  8  2.5 

13    : 

7      # 

i 

a 

3  39 

13 

6 

J  3  57 

'3 

7 

2  37 

16     7 

•   2  5316     8 

1 

8  41 

,'3     7:'   9     o<3     ; 

f    !  3 

». 

3 

4  16 

'3 

6 

4  35 

13 

4 

3   10 

16     7 

:   3  2916    4 

9  *S 

>;i3     4 

9  39  l3      2    2-3 

If. 

4 

4  55 

*3 

i 

5  15 

12 

10 

3  4910     2 

!    4  10 15   Ii 

10     c 

►  12    10 

IO   22 

12     6   y^ 

ru. 

J 

5  37 

12 

/ 

6    0 

12 

3 

4  3i 

*5     7 

!   4  54 15     3 

10  45 

|I2      i|  11    10 

'I      8    A'% 

w. 

6 

6  24 

11 

II 

6  jo 

11 

6 

5  19 

14  10 

5  4< 

5  14     4 

n  38 

i!il      2      — 

— 

5'3 

Eh. 

7 

7  »i 

11 

1 

7  57 

10 

6 

6  17 

13  10 

0  5J 

f  13     4 

0    9>o     8„  0  43 

IO      i 

1    6.q 

P. 

8 

8  38 

10 

3 

9  21 

10 

0 

7  3i 

13    0 

,   8  j« 

J  12     9 

1  23 

j  9  "i,  2    5 

98]) 

3- 

9 

10    7 

10 

1 

10  50 

1 

10 

4 

9     ' 

12    9 

9  4; 

;  12  11 

2  53 

j  9     8i   3  43 

9    9  8-3 

fr 

10 

11  31 

10 

8 

— 

10  24 

13     3 

■  10  56  13     7 

4  24 

10     oj   4  58 

10     1 

1  9%3 

H. 

ii 

0     3 

11 

0 

0  33 

11 

4 

11  27 

14     0 

11  5314    6 

5  29 

:IQ    9\  5  55 

"     ,1 

|io'3 

LV 

12 

0  59 

11 

9 

1  22 

12 

1 

— 

— 

0  i6!i5     0 

617 

;ii     91  6  37 

12     3 

HIV? 

ir. 

13 

1  44 

12 

5 

2     4 

12 

9 

0  38 

'5    5 

0  59li5    9 

<>55 

12     8 

7    12 

13      oi2'q 

IL 

«4 

2  24  13 

0 

2  43 

13 

2 

1  20 

16     1 

1  40' 16     3 

7  30,13     3 

7  48 

l3     5 

^^ 

P. 

15 

3     a 

«3 

3 

3  20 

13 

3 

2    0 

'6    5 

2  19!  16     5 

8     7 

:'3     5,   8  25 

s3     4 

O 

8. 

16 

3  39 

'3 

3 

3  58 

13 

2 

a  37 

16    4 

2  54 

^  10    2 

8  43 

13       2j 

9     1 

12  11 

'5*3 

K. 

S: 
a. 

p. 

8. 

Xfl  4  1? 

12 

11 

4  35 

12 

3   1215  11 

3  3c 

"5    7 

9  19 

12     7 

9  38 

12     3 

16-3 

18 

4  53 

12 

3 

5  1* 

11 

11 

3  48,1*5     3 

4    7 

14  1  j 

9  57 

1 1  11 

10  16 

ii     6 

l7'3 

l9 

S  3i 

11 

8 

5  50 

11 

4 

4  25114     7 

4  43 

H    3 

">  35 

11     i, 

!°  57 

10     8 

18-3 

20 

6  10 

11 

0 

6  30 

10 

9 

5     4 

13  10 

5  26 

13     6 

11  19 

10    3  u  41 

9  11 

x9-3 

21 

6  53 

10 

4 

7  19 

10 

0 

5  50 

13     1 

*  '5 

12     8 

— 

— 

0    6 

9    ^ 

20*3 

22 

Z47 

9 

8 

8  17 

9 

6  41 

12     4! 

7  12 

J2       1 

0  33 

9    3 

1     2 

9    ° 

21-3 

»3 

851 

9 

2 ' 

9  3o 

9 

2 

7  45 

11   10 

8  22 

II     10 

1  36 

8  10: 

2  14 

8    9 

d 

1 

ta. 
W. 
Ik 

»4 

10     8 

9 

1 
3 

10  44 

9 

6 

9     ' 

11   10 

9  38  12     0 

*  55 

8    9 

3  35 

8  11 

23*3 

»5 

11  19 

9 

9, 

11  49 

10 

1 

10  13 

12     4, 

10  42!  1 2     8 

4  I2! 

9     ij,  4  43 

9     4|24*3 

26 

*7 

0  40 

10 

9 

0  17 

1  2 

10 
11 

5 
j 

11  10 
11  5<5 

13     0! 
l3    9 

'i  34 

*3     4 

5  12! 
5  58: 

9    71  5  36 
10     6    6  16 

TO       0 
II       0 

25'3 
26-3 

28 

1  21 

11 

5i 

1  39 

u 

9 

0  15  14    3 

0  33 

14     8 

6  33 

11     51649 

II  11 

27.3 

J.  fee 

1  57 

12 

1 

1 

2  16 

12 

6 

0  5al5     1 

1    ri 

15     ° 

7     5 

12     4!  7     23 

12      9 

28-3 

a  35 

1 

12 

9> 

1 
1 

2  55 

13 

0 

1  32 

15  I0 

1  53 

16     1 

7  42 

13     1 1 

8     2 

l3     4 

• 

Rbi 

n  Spring 

nge. 

} 

gft.  gin. 

8ft. 

2in. 

gft    7m. 

Equation  of  1 

nime  m 

t  Noon. 

MA. 

X.     8. 

1LD. 

M.      8. 

M.D. 

M.    8. 

M.I 

>.        M.     8. 

I 

l6    19 

Add. 

9 

5  59 

Add. 

17 

H  47 

Add 

1.       *5 

12    41 

Add. 

3 

l6    19 

IO 

5  53 

18 

H  34 

26 

12    22 

5 

l6    19 

II 

5  46 

*9 

14  20 

27 

12       2 

4 

16    18 

12 

5  39 

20 

14    6 

28 

II    41 

5 

16    16 

13 

5  3o 

21 

13  51 

29 

11    20 

6 

l6    13 

H 

5  ao 

22 

13  35 

30 

10  58 

s 

16    6 

15 

5  'o 

23 

13  18 

16    5 

- 

16 

4  59 

24 

13    0 

- 

to  timet  of  High  Water  an  ghren  for  Mean  Time  at  Plice;  if  Greenwich  or  Railway  Time  be  required,— for 
BMOBMaaVCm.  I  I<bits  add  is  m.  |  TxuRto add U  m. 
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1872 

Q 

q 

II 

GBEENOCK. 

LIVERPOOL. 

PEMBROKE. 

i 

1 

MoRNOiQ. 

Afternoon. 

Uotumm. 

ArTERMOOM. 

MoKHIHO. 

Anxuooi 

Time. 

UoiBht. 

Time. 

Beiffht 

bu 

Height. 

Ttaw. 

Height. 

Tim.. 

Height. 

Time   H«fci 

B?    K. 

a    ■.  1.  1 

v. 

1 

u-j9 

II   49 

9    9 

— 

— 

II        O 

36      I 

II  19 

26      4 

5  53 

31        1 

6  10,21 

s. 

= 

oaji 

9  10 

O    2J 

9   It 

11  37 

i(5     6 

II 56 

26     6 

6  36 

31       6 

6  4631 

7  34JI    : 

*. 

i 

r  46 

0  44 

9  11 

1     4 

9   IC 

— 

— 

0  15 

2fi    4 

7    S 

a'     4 

M. 

4 

3  45 

I  34 

9  10 

1  43 

9     9 

0  34 

26     1 

°  54 

a5    8 

7  44 

8    jao  3 

Tu 

5 

3  4° 

2     4 

9     7 

2  35 

9     6 

1    14 

a5     1 

I  35 

14  a 

8  37 

'9    9 

8  jo'io  1 

w. 

f 

4  48 

a  47 

9    4 

3   >° 

9     a 

1  57 

33  10 

3   31 

33   1 

9  '3 

18     6 

9  3S:"7> 

-I'll 

- 

5  47 

3  38 

9     ° 

4     8 

8     9 

2  49 

23      4 

3  20 

31      6 

10     . 

'7     2 

v. 

a 

6  43 

4  43 

8     7 

5  20 

8    5 

3  57 

10    1  1 

4  38 

S  i 

11    1 

16     0 

1 1  45  ij  a 

& 

v 

7  35 

6     3 

8     4 

6  46 

8    4 

5  »5 

30      5 

6  «5 

— 

0  3-16  < 

* 

10 

8  15 

7  27 

8     6 

8     4 

8    8 

6  57 

31      3 

7  3* 

21  11 

1  13 

.6     4 

1  si'i  a 

St 

11 

J)    13 

8  37 

8  10 

9     7 

9     • 

8    5 

22      8 

832 

a3     i 

a  30 

'7   ; 

3    2/8 

To 

12 

9  59 

9  34 

9     3 

9  59 

9    4 

8  36 

24      I 

9  19 

24     0 

3  3' 

19    1 

3  5«,'J 

w. 

13 

10  4f 

9     & 

'0  43 

9    7 

9  39 

a5      3 

9  59 

*5     7 

4  " 

30       3 

4  46"  1 

Tli 

14 

"  35 

11    5 

9     7 

11  id 

9     B 

io  19 

M   'o 

10  39 

26    e 

5    S 

ao  10 

i  5'i" ! 

F. 

i< 

11  47 

9    8 

— 

10  59 

2d      O 

11  19 

26    c 

5  5' 

31     0 

6  loai  1 

S. 

if 

0  25 

9     8 

0  26 

9    8 

11  38 

»5    9 

11  57 

>5    1 

6  aj 

6  4;]"  1 

*. 

17 

1  16 

0  4*5 

9     7 

1     5 

9  e 



— 

0  *5 

a5    " 

7    5 

ao     2 

7  as]1}  ! 

St 

[H 

3     8 

1  23 

9    5 

1  40 

9    3 

0  33 

24    9 

0  5i 

a4     3 

7  4" 

'9    4 

7  J»i'8  « 

T„ 

r9 

3     1 

*  57 

9     a 

a  »5 

9    0 

1     8 

a3     7 

1  *5 

33  ii 

8  i) 

18    4 

8  3M 

u. 

3  53 

2  34 

8  10 

a  53 

8    s 

1  44 

32      4 

a     4 

21     s 

8  55 

'7     3 

9  u!'S 

I'll 

II 

4  4i 

3  14 

8     7 

3  36 

8     <; 

2    34 

31       ) 

2  47 

30    ( 

9  34 

16     a 

9  5°!'i 

K 

aa 

5  27 

3  59 

8     4 

4  a4 

8    3 

3   10 

I9    II 

3  38 

t9     ! 

10  IS 

15     3 

■0  43.14 

a 

»3 

6  12 

4  54 

8     1 

5  a6 

8    0 

4    9 

19      O 

4  4' 

18  11 

11  la 

'4     7 

■■  45  "4 

*. 

i-t 

6  55 

6    2 

I   " 

6  38 

7  " 

5  ^ 

19      O 

6     6 

'9    3 

— 

— 

°T 

H 

*5 

7  37 

7  *S 

8     0 

7  47 

8    2 

6  45 

19      9 

7  .6 

ao    3 

°  >l 

■5    ° 

■  3*5 

Tu 

16 

8  19 

8  18 

8     4 

8  44 

8    f 

7  46 

so  11 

8     13 

31     t 

a    i 

'5  '■ 

3  37>< 

W. 

^r 

9     a 

9    9 

8     9 

9  3' 

8  11 

8  34 

33     3 

8  54 

33     0 

3    4 

■7     3 

3  2718 

T. 

18 

9  48 

9  53 

9     I 

9    a 

9  !3 

13      1 

9  3a 

14    a 

3  5°,i»     7 

4  ■* 

F. 

-•) 

■o33 

10  33 

9     4 

"o  55 

9    JS 

9  5° 

34     9 

1 0   1  ■-■ 

aj     a 

4  35  >9     9 

4  5i,"J 

s. 

3° 

it  33 

11   18 

9     I 

11  41 

9    8 

10  31 

a5     7 

i°  53 

aj  10 

5  »3.ao     7 

JT 

H»KMi»nSprIng|        4(1.        JQin. 

13ft.  0*. 

Iff1-  6" 

1 

Phases  of  the  Moon. 

Moon's  Declination  at  Noon. 

d.    n.    m. 

K.D. 

o           / 

.M.I.. 

°          '       MJ>. 

°       '  P* 

0    ' 

1 

'.J  s-55 

9 

14B.33  U7    ' 

4*-57,35 

its 

Firat  Quarter  -    8     3  51  Morning. 

3 

18    44 

10 

8     58    18 

6       7  J  a6 

■u 

6    « 

II  V 

Full 15     5     8  Morning. 

3 

«    37 

11 

a     59    i9 

6       ol  37 

Last  Quarter  -  23     5  45  Morning. 

4 

25     ,3 

12 

a*.  5  ao 

4    41 1 38 

New         -       -  30     6  35  Afternoon. 

s 

36     12 

13 

8    57  h' 

2     16.39 

16    5 

___ 

6 

»5    3° 

M 

14     18    23 

8     j6l3o 

31     l' 

In  Perigee  -  -    6    9     0  Afternoon, 

7 

"3      9 

15 

■8    54    a3 

4    491 

In  Apogee  -  •  21     6     0  Afternoon. 

a 

19     a4 

1(5 

32      30     34 

1°       5 1 

ThetjmeiiofHijthWiitr»r«irii 


ntbrUeaKluBeatPlMci  UQnmwkihotSxikmtg'Ba»vmimf^Hmt-i 
LitutKOL  odd  IS  m.         I 


BRITISH  AND  HUSH  POETS. 
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1 


s 


i 

2 

3 
41 


5, 
61 


9    5 

9  45 
io  32 

8{i  1  40 

o  21 


ro 
:i 

[2 

^3 

[4 


7 
8 

9 

to 

u 

12 

* 

'4 
*5 

18 

*9 
jo 


WESTON-SUPER-MARE. 


IfOBHIKO. 


Time. 

H.    M. 

<5  3.5 
7  12 

7  49 

8  26 


1 

3 

4 

5 

5 
6 

7 


48 

4 

9 

3 

5o 

33 

13 


Height. 
F.    L 

3 
o 


7  49 

8  23 

8  56 

9  29 
10    4 

10  46 

11  46 


o 
1 

2 

3 

4 

5 
6 


22 

36 
40 

39 
29 


37 
38 

37 

37 

35 

33 

3i 
29 

29 

30 

3i 

33 

35 
36 

31 
36 

36 

34 

33 

3i 
29 

28 

27 

27 

27 
29 

3' 
33 


1635 
36 


10 
o 

9 
8 

3 

2 

o 

9 
11 

9 

10 

1 
u 

1 
10 

5 
8 

10 

3 
2 

1 
10 

3 

2 

2 
1 
6 


Afternoon. 


Time. 
H.  x. 

6"  53 
7  3o 


8 
8 

9 
10 

n 


7 

45 

*5 

7 

3 


26 
38 
38 
27 
13 
53 


2 

3 

4 

5 
6 

6 
7  3* 


8 
8 

9 

9 
10 

TI 

O 

2 

3 
4 
4 

1 


6 

39 
13 
46 

23 

59 

9 
11 

5 
S3 


Height. 
F.     L 

37     8 
38 


37     °1r 
5 
91 


36 

34 
3a 

30 


6 

3 


•9    5 


30 
32 

34 
36 

37 
37 
36 

35 

34 

3» 

30 
29 

27 

27 
28 

30 
32 

34 


9 
10 

11 

5 
1 

1 


1 

6 

9 


*7 


40  35 


36 


4 
6 

3 
2 

2 

10 

11 


•If  Mean  Spring) 
Bang*.  J 


18rt.   Tin. 


HOLYHEAD. 


MOBNINQ. 


Time. 
H.    M. 

9  54 
10  26 


1     o 
11  41 


3 
S3 
5o 

4 
34 

58 
1 

5* 
34 
13 
5a 

10  27 

11  1 
11  37 

0  39 

1  23 

2  14 

3  17 


o 
o 
1 

3 
4 

5 
7 
7 
3 
9 
9 


34 
47 
44 
30 

9 

8  46 

9  26 


4 

5 
6 

7 
8 


Height. 
P.     I. 
6      I 

6     4 


6 

5 
5 
4 
3 
3 


Afternoon. 


9 

5 
8 

9 


3  41 

4  1 

4  if 

5  ° 

5  11 

6  o 

5  11 

5    5 
4  10 

3    9 
3     1 

2    5 
1   11 

1  11 

2  5 


1 

9 
7 
3 
5  10 


4 
5 


Time. 

H 

n.#M. 

1 

10  10 

10  42 

11  20 

0  27 

1  20 

2  24 

3  46 

5  18 

6  30 

7  28 

8  15 

8  54 

9  33 

10  10 

10  44 

11  18 

11  57 

0  17 

1  1 

1  48 

2  43 

3  55 

5   11 

6  16 

7  8 

7  50 

8  27 

9  ^ 

9  46 

Height. 
F.     I. 

6    3 
6    3 


5 

4 

3 
2 

3 

3 

4 

5 

5 
6 

6 
5 


3 
4 

9 

o 

8 
6 

3 

9 
o 

o 

8 


5 

4 

4 

3 
2 

2 

1   11 


2 
6 
2 

5 

9 
2 


2    2 

2  9 

3  5 

4  2 

4  11 

5  7 

6  o 


8ft.  0**. 


KINGSTOWN. 


MOBNIKO. 

Time. 

Height. 

H.  M. 

F. 

I. 

10  50 

II 

0 

II  24 

(I 

2 

O  23 

IO 

II 

i  6 

IO 

6 

1  53 

IO 

0 

2  49 

9 

7 

4  2 

9 

1 

5  25 

8 

11 

6  45 

9 

4 

7  5° 

9 

9 

8  46 

10 

3 

9  33 

IO 

8 

10  12 

IO 

11 

10  49 

II 

0 

11  25 

IO 

11 

0  22 

IO 

5 

1  0 

IO 

0 

1  39 

9 

6 

2  23 

9 

1 

3  i2 

8 

9 

4  15 

8 

6 

5  *6 

8 

5 

6"  33 

8 

9 

7  3i 

9 

2 

8  21 

9 

7 

9  5 

10 

1 

9  45 

10 

6 

10  23 

IO 

10 

Afternoon. 


Time. 

H.    X. 

11     7 
11  43 


o  3 
o  44 
29 

19 
22 


1 

2 

3 


4  44 

6  6 

7  18 

8  19 

9  12 

9  S3 

10  30 

11  7 
11  44 


o 
o 
I 

2 
2 

3 

4 

6 

7 
7 

8  43 

9  26 

10     4 
10  43 


3 
4i 

r9 

o 

47 
4* 
5o 

o 

3 

57 


Height 

F.    1. 

II      2 
II      I 


II 
IO 
10 

9 

9 

8 

9 

9 

10 

10 

IO 

II 
II 

IO 

IO 
IO 

9 

9 

8 

8 
8 

8 

9 

9 

9 
10 

10 

IO 


o 

9 

3 
10 

4 
11 

1 


o 
6 

9 
o 

o 


D. 

i"3 


2'3 
3'3 
4*3 

6"3 

J 

8-3 

<5|  9*3 
ro*3 

«-3 

12-3 

^3'3 
O 

l5'3 

16-3 

'7*3 
18-3 

*9-3 
20.3 

21-3 

a 


7 
2 

9 

4 
11 

mm 

/ 
5 

7 
o 

5 
10 

3 
8 

11 


nm3 

24-3 
*5*3 

20*«3 

a7.3 
28-3 


5ft.  (Jm. 


Equation  of  Time  at  Noon. 


M,  8. 

M.D. 

M.  8. 

X.D. 

M.  S. 

M.D. 

X.  8. 

16  I9 

Add. 

9 

J5  59 

Add. 

17 

14  47 

Add. 

25 

12  41 

10  19 

IO 

i5  53 

l8 

14  34 

26 

12  22 

l6  19 

11 

15  4<5 

l9 

14  20 

27 

12   2 

16   18 

12 

i5  39 

20 

14  6 

28 

II  41 

16  16 

13 

15  3o 

21 

13  5i 

29 

II  20 

16  13 

14 

15  20 

22 

13  35 

30 

10  58 

16  9 

* 

■15 

15  10 

23 

13  18 

*  5 

l6 

14  59 

24 

13  0 

Add. 


isaes  of  High  Water  are  given  for  Mean  Time  at  Place ;  if  Greenwich  or  Bailiray  Time  be  required,— for 
soMonMuneAIUm.      \     Holthsad  add  18  m.     I     KiNGffromr  #*#rotf  1  m,  far  DnbUn  Time. 
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TIDE  TABLES  FOR  THE 

NOVEMBER,  1872. 

3 

B. 

.  h' 

BELFAST. 

LONDONDERRY. 

SLIGO  BAY.           li 

| 

S£ 

Moiurraa. 

AFTUaMOOH. 

IfosinBeh 

Aftebkook. 

Moiurairo. 

a™»~ 

Time. 

Bright 

Time. 

Btipju 

lime. 

Height 

Time.    Height 

Time. 

Ueijlit. 

Time.  1  Haiti 

«.  at.-  r.  l 

F. 

1 

n-59 

IO  30 

9     6 

1046 

9     7 

7  44 

7     9 

8    „  ,  „ 

4  58 

11       4 

5  '611    | 

B. 

- 

oaji 

n     3 

9   ; 

11   20 

9    « 

8  16 

7  n 

8  3*!  7  10 

5  33 

11     6 

5  5« 

'i   J 

* 

.-; 

1  4^ 

11  38 

■j   < 

'i  59 

9    5 

850 

7    9 

9    »!  7     7 

6     8 

11     4 

6  3' 

it   1 

M. 

4 

a  45 

— 

— 

0  20 

9    4 

9  27 

7     5 

9  4i  7     a 

6  49 

10  10 

7  " 

10   1 

Tn 

5 

3  4° 

0  42 

9  3 

1     6 

9    3 

[0     8 

7     0 

10  31,  6    4 

7  3a  to     a     7  54 

9  1 

\V. 

6 

4  48 

1  3> 

9  0 

a    0 

S    10 

11     0 

6    5 

1 1  J8[  6     1 

8  *°  9     5    8  5= 

0  : 

Th 

? 

5  47 

2  33 

8    7 

3     6 

8    5 

— 

0  20  5   10 

9  3o   8     9  io  13 

8 

P. 

a 

6  43 

3  44 

8    3 

4  *5 

8     2 

1     8 

5     * 

■  581  5     8 

1056   8     5D11  40  8 

S. 

9 

7  35 

5     7 

8    2 

5  48 

8     2 

a  44 

5  10 

3  a5  6     1 

~~   1   _ 

0  22   8    ; 

ft. 

10 

825 

629 

0     /, 

I    * 

8    4 

4     1 

6    4 

4  a8  6    7 

1     3U    io 

1  36  9  ■ 

M, 

j  1 

9  12 

7  25 

8     6 

8     2 

8    9 

4  5* 

6  10 

iit!    0 

a     8|  9     5 

a  3 

9» 

Tu 

ii 

9  59 

B  26 

9    ° 

8  49 

9     a 

5  36 

7    a 

S  jB;  7    4 

a  56 

10     2 

3   1 

10    1 

W. 

13 

10  46 

9    9 

9    3 

9  3o 

9     S 

6  19 

7    <S 

6  41   7    8 

3  36 

10     9 

3  5<><i   ' 

■rii 

14 

"  35 

9  5° 

9    0 

10    9 

9     f> 

7    a 

7    8 

7  »3.  7    9 

4  16 

11     a 

4  3*»  : 

F. 

>5 

mora 

10  28 

9    6 

,o  4< 

9    * 

7  4s 

!    9 

8    0,  7    9 

4  JG 

ir     3 

5  16 'i  . 

s. 

16 

0  25 

11    4 

9    5 

n  aa 

9    4 

8  17 

7    8 

8  34l  7     6 

5  34 

11      a 

5  52  11  , 

ft. 

'7 

1  16 

11  39 

9    3 

11  57 

9     > 

850 

7    4 

9    7]  7     j 

6     p 

10     9 

6  3 

10    1 

M. 

18 

2     8 

— 

— 

0  16 

9    ° 

9  14 

6  11 

9  40   6     f 

6  46 

10     2 

7     4  9! 

Tu 

19 

3     1 

0  36 

8  11 

0  5« 

8    9 

9  57 

"5    5 

to   17 

e    3 

7    21 

9     5 

7  4'   9 

\V. 

30 

3  5> 

1  18 

8     8 

1  41 

8     6 

10  39 

6    0 

11     6 

5    9 

8     1 

8     9    8  24  8   ■ 

Th 

21 

4  4' 

a    5 

8     4 

2  31 

8     3, 

11  37 

5     °~ 

— 

851 

8     all  9  *>   B    ■ 

P. 

22 

5  37 

a  57 

8     1 

3  25 

8     c 

5    3 

046 

5    a 

9  5a 

7    n'lio  26J  7   | 

s. 

»3 

6  12 

3  5* 

7  10 

4  31 

7  10 

1  26 

5     1 

2     7 

5    a 

11    3 

7     9 

11  41    7  1 

ft. 

14 

6  55 

5     8 

7  10 

5  4* 

7   10 

a  45 

5    4 

3  19 

5    < 

— 

0  16  7  1 

M. 

»5 

7  37 

6  17 

7  i" 

6  48 

8    0 

3  51 

5    9 

4  1/ 

6     0 

0  50 

8       3 

tirl 

Tu 

if. 

8  19 

7  '8 

8     1 

7  4* 

8    3 

4  40 

6    3 

4  59 

6    5 

1  Jo 

8     7 

3   i<;!  81 

W. 

-7 

9    » 

8    4 

8    5 

8  24 

8    8 

5  18 

6    7 

5  35 

6  10 

a36 

9     3 

a  55|  9 

Th 

:■■ 

948 

8  43 

8  10 

9    a 

9    0 

5  53 

7    0 

6  12 

7     a 

3   13 

9  11 

3  =9l<> 

I". 

19 

10  38 

9  *l 

9    * 

9  4i 

9    4 

6  3a 

7    4 

6  S3 

7    6 

3  47 

10     6 

4 

10  1 

s. 

V- 

"  33 

9    5 

9     ° 

7  15 

7     7 

7  36 

7     8 

4  38 

4  5 

11    , 

Hair  M«m  Spring)        ^rt.    qiii. 

3it.   10ia. 

5A.    yln. 

Phases  of  the  Moon. 

Moon's  Declination  at  Noon. 

D.    H.  IT. 

K.D. 

, 

H.D. 

0       > 

■.». 

0             | 

■CD. 

a          li 

1 

13  8-55 

9 

H  8-33 

'7 

*4N.57 

a  5 

4*« 

First  Quarter      8     351  Morning. 

2 

18     44 

8     58 

18 

36       7 

16 

os.  ]S 

.5 

22     37 

11 

a     59 

'9 

26       0 

az 

6    >■ 

Last  Quarter-  23     &  45  Morning. 

4 

25        !2 

12 

3N-  5 

;o 

34    41 

28 

1  j/U 

5 

26      12 

U 

8    57 

2  1 

33       ifi 

29 

6  m 



6 

aj     30 

14 

14     18 

aa 

18     45 

.30 

In  Perigee  -  -     G     9     a  Afternoon. 

7 

a3       9 

'5 

18    54 

33 

14    49 

In  Apogee  -  -  21     6     0  Afternoon. 

8 

19     24 

ifi 

22     30 

34 

10       5 

The  times  for  High  Witter  arc  given  for  Muau  Tune  at  Place  ;  if  Dublin  or  Railway  Time  be  required,— fee  ' 

BMsktl 

fin. 

1 

u*j>ji 

KM 

-  M#l 

l 

ft 

LiW 

u* 

■  *»i 

a. 

BRITISH  AND  IRISH  PORTS. 
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GALWAY. 


kiORNINO. 


i6| 
5* 

30 

io 

.54 
44 
4<5 

■      A\ 
34 

*5 

*9 
io 

55 
3^ 

15 
•  5* 

30 

>  7 

>  44 

r  *5 
I  12 

>  4 

>  11 


Height, 
r.    1. 

14  10 

*5     * 

15 

14 

13   i° 
12  10 

11     8 


1 

7 


*7 

3 

2 

47 

*7 

7 
48 


11 
11 

11 

[2 

'3 
'4 

'4 
*4 

13 
12 

12 

11 

10 

10 

10 
10 
11 
12 

13 
13 
14 


o 

3 

*> 

6 

3 

/ 

9 
8 

3 
6 

9 
1 

o 


Afternoon. 


Time. 

H.   M. 

33 
10 


4 
5 


5o 

31 
18 

14 

9  23 
10  49 


5 
6 

7 
8 


Height. 
F.     I. 


O 
I 

2 

3 
3 
4 
5 


48 

45 

34 
16 

5^ 

33 
ii 


5 
6 


48 

*5 
7    4 

7  43 

8  37 

9  35 
o]  10  49 


3 
7 

3 

2 

o 


o 
1 

2 
2 

3 

4 


33 
26 

7 
47 
*7 

9 


5 

5 

4 

4 

3 
2 

1 

1 

2 

3 
3 
4 
4 
4 
4 

3 

3 

2 

1 
o 
o 
o 

o 
I 


4 
4 


QUEENSTOWN. 


Morning. 


Time 
u.  m. 


I 

2 

10 

3 

4 

3 

3 
i 

o 

o 

10 

5 
9 

9 

6 

11 

2 

4 
6 

6 

o 


4i 
18 

57 
36 

*9 
2 

10    4 
ii  32 


4 
5 

5 

6 

7 
8 


Height. 
F.     1. 


II 
8 
8 

5 
I 

8 


Eg**)     7*'  5^ 


o 
I 

2 

3 
3 

4 

5 


13 
*7 

*5 

58 
39 
'9 


5 
6 


57 
33 
7  8 
7  46 

8   2j 

9  12 
10  10 


ii 
o 
1 
2 

2 

3 

4 


*5 
1 

4 
o 

45 

*7 
11 


11 
12 

11 
11 
11 
10 

9 
9 
9 

9 
10 

10 

11 

11 

11 

11 

11 
10 
10 

9 

9 
8 

8 

8 
8 

9 

9 
10 

11 

11 


Afternoon. 


WATERFORD. 


Morning. 


10 
o 

11 
8 
1 

6 

9 
4 
4 

6 
1 

9 

3 
8 

9 
8 

4 
u 

4 
10 

3 
10 

7 

8 
10 

4 
11 

6 

1 

6 


Time. 

H.   M. 

4  59 

5  37 

6  16 

6  56 

7  40 

8  28 

9  28 
10  47 


Height. 
F.     1. 


o 
I 

2 

3 
4 
4 


5* 
58 

5' 
37 
19 
59 

5  39 

6  15 

6  50 

7  28 

8  4 
8  48 

.  9  38 
10  48 


11 
12 

11 
11 
10 
10 

9 
9 

[9 
10 

1 

1 

1 

1 

1 

1 

10 

10 

9 

9 
8 

8 


o 
1 
2 

3 
3 
4 


33 

34 

23 
6 

49 
33 


11 
o 

10 

5 
io| 

2 

6 

3 

ioj 

5 
o 

6 

9 

9 
6 

2 
8 

1 

*. 
/ 

1 
8 

7 


Time. 

U.    M. 

5    3 

5  38 

6  17 

6  57 

7  38 

8  21 

9  11 

10  26 

11  47 


9 

9 

10 

10 
11 
11 


/ 

2 

9 
4 
8 


5tt.       1Qin. 


o 
I 

2 

3 
4 
5 
5 

6 
6 

7 
8 


26 

35 
39 

3* 

20 

2 
38 

17 

53 
28 

4 


Height. 
F.     1. 


12 
12 

12 
12 
12 
II 
IO 
IO 
IO 

IO 
10 
II 
12 
12 
12 
12 


5 
8 

7 

5 

o 

6 

10 

2 

1 

3 
10 

6 

1 

4 
5 
4 


Afternoon. 


Time, 
u.    M. 

21 

57 


5 
5 

6 

7 


37 
*7 

7  59 

8  45 

9  46 
"     7 


*     H 


Height. 

F.      I. 


8  42 

9  27 
10  32 

ti  42 

0  15 
1 

2 

2 

3 
4 


o 
8 


9 
9 

9 

9 
14  10 

10.10 

59" 
45  ll 
33  i* 


12 
11 

11     3 
10  10 

10     4 

10 

6 


5 

»• 

o 
8 

3 
10 


1 

2 

3 
3 
4 
5 
5 

6 

7 


1 

9 

#» 
/ 

56 
42 

21 

58 


35 
11 

7  4<5 

8  22 

9  3 
9  58 

11     8 


o 
I 

2 

3 
4 

4 


45 

4* 

35 
22 

9 
56 


2 
2 

2 
2 
1 
1 
o 
o 

o 
I 
I 

2 
2 
2 
2 

1 
I 
I 
O 
O 

9 
9 


6 
8 

6 

3 
iol 

2 

61 

1 

6 

3 
10 

3 
5 

4 
2 

ij 
6» 
1 

7 
1 

7 
5 


io 
11 
11 
12 
12 


1 

4 


D. 

x'3 

2*3 

3*3 

4*3 

5*3 
6-3 

8'3 

9*3 
10-3 

ii*3 
12-3 

13*3 
O 
*5'3 

16-3 

i7'3 
18-3 

W3 
20-3 

31.3 

d 


*3'3 
9  1024-3 

425'3 
026*3 

6(27 -3 

28-3 


1 


ft.    Oin. 


6"-  2 


Equation  of  Time  at  Noon. 


M.D. 

X.  8. 

M.D. 

M.   8. 

M.D. 

X.   8. 

Add. 

9 

*5  59 

Add. 

'7 

»4  47 

Add. 

25 

12  41 

10 

'5  53 

18 

'4  34 

26 

12  22 

II 

15  46 

19 

14  20 

27 

12   2 

12 

15  39 

20 

14  6 

28 

II  41 

13 

15  3o 

21 

13  5i 

29 

I  I  20 

H 

15  20 

22 

13  35 

30 

10  58 

*5 

15  10 

23 

13  18 

1 

16 

'4  59 

24 

13  0 

Add. 


offflgh  W«tariragiTeiifor  MeanTimettPlice;  if  Dublin  or  Bail  way  Time  be  required,— fb; 
■•  1  QUEEJITOWF.  add  8  m.  I  WjriBFORDadctSm. 


TIDE  TABLES  FOB  THE 


DECEMBER,  1872. 

1 

Q 

% 

BEEST. 

DEYONPOBT. 

POBTSMOU 

1 

Mooting. 

ApTBRXOOtt. 

MoRlflftO. 

AriEiisixiy. 

Mons'iM-:. 

Aj: 

Time. 

Height 

Tuna.   Height 

TUno.    Height. 

Time. 

Height 

n» 

Height. 

Ha 

;>. 

1 

oa3a 

3  39 

'9.  3 

4     '|'9 

4 

5  34! '5     6 

5  5 

'5   ^ 

«  3. 

9 

11 

M. 

'  34 

4  *3 

'9    3 

4  45  '9 

6  iltij    p 

0  3 

»5   e 

To, 

3 

a  38 

5    8 

18 II 

5  3»'8 

8 

6  5915     8 

7  a 

15   ' 

0  44 

1  2 

8 

1 

w. 

4 

3  4° 

5  55 

.8    3 

6  31  17 

9 

7  4V'5     6 

8 

'4    7 

I  3= 

5 

1 

'J'li. 

5 

4  39 

6  48 

17     a 

7  id<6 

6 

83115     * 

8  5 

14     □ 

3    .13 

12 

1 

a  . 

V. 

A 

5  33 

7  45 

»5  i' 

8  I7i5 

4 

9  a3;'4    7 

9  S 

13     = 

3   << 

I  I 

' 

3 

s. 

' 

6  23 

8  49 

'5    « 

9  »4'4 

10 

10  26.13   'o 

n 

13     6 

4  14 

1 

4 

* 

8 

7    K 

10     1 

14  10 

10  4014 

10 

ii  35 '3     4 

— 

— 

J  '* 

10 

s 

5 

M. 

V 

7  57 

11   '5 

=5    0 

'i  4815 

3 

0  14'iz     6 

0  5 

•3     5 

6  aj 

10 

« 

7 

Tn. 

10 

s  43 

— 

■ — 

0  19.5 

7 

1  a6'i3     0 

a 

13   10 

7  3. 

10 

]  1 

8 

W. 

1  1 

□    M 

0  48 

16    0 

1  Ij 

16 

4 

a  ji  it     8 

a  5! 

'4     3 

8  3S 

4 

9 

Tli. 

'- 

IO    18 

i  38 

16    8 

3     j 

'7 

3  a5'4     J 

3  4, 

14     5 

9  3= 

1 1 

6 

9 

F. 

Li 

11     8 

a  33 

17    4 

a  43 

'7 

7 

4  '3 '4     6 

43 

14     8 

10  iS 

11 

1  :■ 

10 

S. 

[4 

ra    0 

3     4 

17    9 

3  *5 

'7 

10 

4  57^4     9 

5  I 

14     9 

'i 

11 

'i 

£■ 

i.i 

morn. 

3  45 

■7    9 

4    5 

17 

8 

5  38/4  " 

5  5 

'4     7 

11  4c 

ii 

1  1 

- 

M. 

'' 

0  52 

4  »4 

17     6 

4  4a 

'7 

5 

6  15.4  11 

"5  3 

14    4 

0 

I  1 

1  1 

0 

J'u. 

i; 

1  44 

5    0 

(7     a 

5  18 

16 

e  ,5014  9 

7    . 

13    !° 

0  4 

1 1 

S 

■ 

W. 

it- 

a  34 

5  36 

ifi    9 

5  54 

i5 

S 

7  >' J4    5 

7  3 

>3     4 

1   'S 

' 

Tt, 

11 

3   »1 

6  13 

1(5    j 

6  31 

'5 

9 

7  55l'4    0 

8  1 

12    10 

1  5< 

3 

a 

P. 

4     7 

tf5° 

'5     5 

7  10 '5 

8  aBij     7 

8  4. 

12     3 

3   3- 

11 

0 

a 

S, 

:' 

4  5' 

7  33 

14     8 

7  55  14 

3 

9    5'3     0 

9  a 

11     9 

3   " 

10 

9 

3 

* 

as 

5  3i 

8  18 

14    0 

8  44  13 

9 

9  501a    6 

10  1 

11     6 

3  5. 

.' 

4 

.\[. 

»3 

fi    12 

9    12 

13     8 

9  4y3 

8 

1042.a     a 

11  1 

1  (      ■ 

4  4< 

2 

.' 

To, 

»4 

"5  54 

10  10 

'3     9 

10  50*13 

11 

11  42  1a     a 

— 

— 

5  3. 

10 

c 

6 

W. 

i" 

7   IB 

11  33 

14    a 

11  57.'4 

6 

0  5 

13       7 

fi  3S 

10 

I 

7 

'lit. 

a6 

8  a4 

— 

— 

0 

1  a 

8ia    7 

'3      ' 

7  44 

IO 

6 

9 

V. 

37 

9   16 

0  55 

'5     5 

1  iiliS 

0 

a  3 

3«3     3 

3 

i.i     f 

8  4< 

1 

9 

s. 

2!-. 

10  13 

r  4* 

16    8 

a  11  17 

4 

3  3 

013   11 

3  5 

14     4 

9  4< 

8 

12 

£ 

»9 

11   14 

a  34 

17  10 

a  58/8 

5 

4  a 

3 '4    9 

4  4J 

14  11 

10  3c 

IX 

■; 

10 

,M. 

JC 

3  a3 

18  11 

3  4?!'9 

5   '5l'5     5 

5  4 

i5     3 

n  ij 

1  a 

; 

11 

'I'll. 

Si 

1   14 

4  13 

'9    4 

4  flij>9 

6 

6     ejijj  10 

6  3 

15     J 

0 

luuguM,}     op-  ff- 

jrft   gin. 

6*-4* 

Phaies  of  the  Moon. 

Moorii  Declination  at  Xoon. 

d.  n.  m. 
First  Quarter  -    7  1 1  36  Morning 
Full  -----14    344  Aftcruooi 

. 

M.D. 

24B.26 
36       4 

9 

IN.36 
7     36 

'7 
iS 

»5» 
*3 

12 

7 

Last  Quarter  -33     an  Morning 

3 

4 
5 

a5     53 
33    56 

13 
13 

a    51 

7     36 
1     29 

*9 
ao 
ai 

30 
16 

11 

a 
10 
40 

>7 
4 

In  Perigee  -  -    3     0     0  Noon. 

6 

15    45 

'4 

4     17 

2; 

6 

41 1!! 

In  Apogee  -  -  19     1     0  Afternoon. 
In  Perigee  -  -31     3    0  Afternoon. 

7 

s 

10     17 
4     a3 

■5 
e6 

5  S1 

6  9 

^3 
»4 

4« 

2;  ji 

BRITISH  AND  HUSH  POETS. 


DECEMBER,  1872. 


Uosiraro.       Afterhoom. 


SIIEERN"ESS. 


Morhino.        Afternoon. 


MOSXIKO.  AVTERHOOH. 


5  »5"S 

6  n,  15 

7  34  «6 
S  3'  16 

9    19,; 


;■- 


9  >«'7 
o  1018 


3  5'|'5 

4  4fi,"4 

5  5"  •♦ 


4  j6,1 

5  49, ' 

6  4;. 


2  49/9  1 

3  »S>9 

4  i;'9 

4  37  J9 
J  .318 

«  3ii7 

7  "017 

8  18,7 

9  a4'7 

0  26,7 

1  3018 


_,  '7 

7  4817 

8  5°,'7 

9  50  >7 

'•  58-7  < 
:i  38,8 
°  23  19 


■'7 
37 


16-7 

'7-7 


6»4-7 


9  !8-7 


9"-  4'0' 


8"-  O'"- 


10"-  4"- 


Equation  of  Time  at  Noon. 


■    ■. 

M.D. 

*.     8 

Ml. 

.n 

Add. 

9 

7  i3 

Add. 

13 

10 

6  45 

4« 

11 

6   18 

' 

a.? 

13 

5  S° 

S« 

*3 

5  " 

a 

a* 

»+ 

4  5* 

a 

11 

4  >J 

a 

40 

3  54 

1 

#  Hg*  Wuer  an  pjhm  A*  Heta  Tine  «t  PUoo  i  If  Greenwich  or  Baihmj  Tina  b«  wqniwd^-fct 


92 

TIDE  TABLES  FOE  THE 

DECEMBER,  1872. 

=. 

i5 

si 

HABWICH. 

BULL. 

SUNDEKLAJ 

8 

& 

I 

*s 

Mobbing.    '   Aftlrhoo 

MORNIKQ.          AlTKMfOOX. 

MullNIM 

An 

Time. 

Height.  '  Time. 

Holg 

M. 

Una. 

Ileigbt. !  Timo. 

ii.viu. 

Time. 

Height. 

Ti*. 

I.      ■.    * 

*. 

1 

0*33 

■ — 

—         04 

II 

8 

ft   33 

10  10.1  6  43 

31 

0 

3   ij 

14 

4.3  3. 

U. 

3 

1  34 

0   24 

«     8,1°  45 
n     ;l   1  30 

11 

8 

7     5 

21       1  h"? 

31 

j 

3  5' 

'4 

7    4  ' 

■|'u 

3 

3  38 

1      7 

6 

7  49 

31      0     8    11 

30 

9 

4  3S 

H 

6    5 

w. 

A 

3  4° 

1   5311      41   a    '7 

II 

a 

8  35 

30      09      I 

30 

0 

5  ». 

'4 

o\  5  5 

Th 

5 

4  39 

3  4311     0    3     9 

IE 

9  3; 

19     7i  9  53 

'9 

1 

6  1S 

13 

3  ;  ft  41 

F. 

6 

5  33 

3  35j'°     »    4     ^ 

6 

10  33 

18     7 

1°  55 

18 

3 

7  iB 

13 

?!    7  4| 

s. 

7 

6  33 

4  30 10     4    5     ^ 

IO 

3 

11  33 

'7     9 

— 

8   33 

13 

0;;  8  5, 

* 

8 

7  lo 

S  34,'°     ol  6  to 

to 

0 

0  10 

'7     5 

0  4: 

'7 

3 

9  35 

II 

s!io  1 

u. 

9 

7  $7 

6  4910     o|  7  39 

IO 

1 

I    31 

17     2 

1  54 

17 

3 

10  4; 

1  ■ 

8  11  1! 

Tu 

10 

8  43 

8     110     f  8  33 

IO 

5 

3    34 

l7     7 

»  54 

18 

e 

11  47 

XZ 

1      — 

w. 

11 

9  39 

9     210     6    9  31 

10 

8 

3  34 

18    5 

3  5» 

iB 

9 

0  15 

13 

4:1  °  4. 

Th. 

13 

to  18 

9  59'°  io.-io  23 

[I 

0 

4  19 

19     1 

4  4' 

"J 

4 

1    S 

iojl   1  3. 

[■. 

'3 

11     8 

10  46 

1 1     o-  1 1     8 

II 

3 

5     3 

19     6 

5  »4 

19 

E 

1  57 

M 

a;  a  21 

S. 

'4 

13     0 

11  39 

"     3  1I50 

II 

." 

5  45 

19     9 

ft    7 

<9 

9 

a  41 

»3 

*■ 

3 

j». 

15 

morn. 



|[  0  1 1 

11 

3 

6  38 

19     9 

6  48 

•9 

S 

3    31 

13 

5 

3  4' 

M. 

i< 

0  52 

0  30 

11    a'l  0  49 

II 

7     8 

,9     8 

7  28 

'9 

6 

4    c 

'3 

6 

4  i' 

Tu. 

17 

1  44 

1     9 

11    0'  1  28 

10 

7  47 

■9    5 

8    5 

'9 

$ 

4  3<S 

13 

4 

4  5' 

w. 

18 

a  34 

1  4610  m>;.  3   s 

10 

8 

8  >3 

19     1 

841 

18 

10 

5  13 

13 

[  1 

43 

Tt 

J9 

3    31 

2  33  jo    7,   3  43 

: 

9    0 

18     6 

9  19 

18 

3 

5  5° 

13 

5 

6  it 

P. 

4     7 

3     i!io     4    3  '9 

10 

9  37 

17   10 

9  56 

17 

ti 

6  3' 

13 

0 

«5 

S. 

31 

4  5° 

3  37.'°     1,  3  5* 

10 

3 

10  16 

'7    3 

10  41 

17 

° 

7  13 

11 

8, 

7  3' 

£. 

33 

5  3' 

4  '8,  9  "1  4  41 

9 

9 

11     7 

.6     9 

11  35 

16 

6 

8      G 

II 

3l 

8  s. 

M. 

43 

6    13 

5     5;  9    g.  5  3o 

9 

8 

— 

0     6 

16 

4 

8  53 

0:93: 

Tu. 

*4 

<S  .54 

5  58  9   s;  6  38 

9 

8 

0  36 

16     3 

1     5 

li 

a 

9  53 

IO 

iv  IO  3( 

W. 

*5 

7  38 

7     5 

9    9    7  39 

9 

0 

'  35 

<6    3 

a    5 

16 

6 

">  57 

II 

I   II   3; 

Th. 

36 

8  34 

8  11 

9  ";,  8  4a 

10 

1 

»  34 

16  10 

3    3;i7 

3 

11  se 

7I     _ 

F. 

37 

9  '< 

9  » 

10     4"  9  38 

JO 

( 

3  33 

17   10 

3  59  l8 

4 

0  a. 

"    °  5' 

S. 

38 

10    4 

10     9  to  30 

4  34 

.Bio 

4  4819 

3 

»  ij 

13 

a.  1 4« 

*■ 

39 

11  14 

«°  55 

11     s|n    19 

4 

5  " 

19     9 

5  3rt,3° 

1 

3    c 

'3 

4'i  3  31 

M. 

30 

0019 

11  44 

ti     ft!   - 

6     0 

30     4 

6  3630 

8 

a  55 

13 

xo    3  i| 

Tu 

31 

1  34 

□    8 

11     7    0  33 

8 

«5' 

30    II 

7  *»" 

3 

5  43 

'4 

V1 

H»lrMnnBiiri;i|;)         Ijft.   gin. 

10(t.  5ta. 

7**.  2n- 

Ph 

Ml  of  the  Moon. 
0.    n.  m. 

Maoris  Declination  at  Noon. 

M.D. 

>         J 

«... 

0 

, 

*.* 

- 

1 

„.:■ 

First  Quarter     7    1 1  36  Morning 

1     3 

4S.  38 

9 

IK. 

36 

17 

5» 

13 

2- 

Full                   14     9  44  Afternoon. 

3     3 

1         4 

lu- 

7 

3fi 

18 

3 

7 

jr> 

Lost  Quarter    23     3  1  a  Morning 

3     3 

5     53 

ll 

13 

11 

19 

0 

3 

3 

New   -     -     -  30     f)  36  Morning 

4    3 

3     56 

13 

17 

\6 

JO 

ft 

10 



5      3 

0     36 

13 

11 

19 

ii 

1 

4° 

■-, 

In  Perigee    -     3     0     0  Noon. 

6    > 

5    45 

'4 

*4 

'7 

12 

6 

41 

3° 

In  Apogee    -  19     1     0  Afternoon. 

7     1 

0    17 

]  i 

a5 

1i 

33 

I 

22 

si 

In  Perigee    -  3 1     3     0  Afternoon. 

8 

4    33 

1 6 

36 

9 

24 

4* 

a 

*  ot  High  Water  are  given  for  M*in  Time  »t  Place  \  tt  Oreenwkk  or  Bnilwmy  T 
Himwiaw  tnUmet  t  m.  I  Ron.  add  1m. 


BRITISH  AND  IRISH  PORTS. 


93 


DECEMBER,  1872. 

NORTH  SHIELDS. 

* 

LEITH. 

THURSO. 

Morning 

» 

Afternoon. 

MORNING 

t 

Afternoon. 

Morning 

• 

Afternoon. 

Hme. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time 

Height. 

Time. 

Height. 

I.   M. 

F. 

I. 

H.    M. 

F. 

I. 

H.    M. 

F. 

I. 

H.    M. 

F. 

I. 

H.    M. 

F. 

1. 

H.    M. 

F. 

1. 

D. 

3    15*3 

3 

3  35 

J3 

4 

2    I416 

■  1 

1 

4 

a  33 

16 

6 

8  2iji3 

5 

8  41 

'3 

5 

0*7 

3  56|J3 

5 

4  '8 

13 

4 

a  53.K5 

6 

3  14 

^ 

5 

9     2I3 

5 

9  a5 

13 

3 

1  "j 

4  4*\*3 

2 

5     5 

12 

11 

3  36|i6 

3, 

3  59 

l6 

0 

9  49  l3 

0 

10  14 

12 

9 

2'7 

5  3o la 

» 

5  56 

12 

6 

4  24'5 

9 

4  5° 

M 

6 

10  41 

12 

4 

11    9 

12 

0 

3'7 

5  22 

12 

3 

6  50 

11 

11 

5  17 

15 

2 

5  46 

14 

10 

11  38 

II 

7 

— 

4"7 

7  20 1 1 

6 

7  53 

11 

2 

6  17 

*4 

4 

6  49 

H 

0 

0     8 

II 

2 

0  40 

IO 

10 

5#7 

8  29 

IO 

10 

9    6 

10 

7 

7  a4 

13 

81 

| 

8    0 

13 

5 

*   15 

IO 

7 

*  5i 

IO 

4 

J 

5>  48 

IO 

7 

10  24 

IO 

8 

8  4013 

4 

9  18 

13 

4 

a  3a 

IO 

3 

3  ia 

IO 

3 

7'7 

0  59 

IO 

9 

11  31 

IO 

11 

9  54,13 

5 

10  24 

13 

7 

3  5a 

IO 

3 

4  a4 

IO 

4 

8.7 

2     0 

II 

1 

— 

10  53  13 

9 

11  22 

H 

0 

4  55 

IO 

6 

5  a4 

IO 

8 

9*7 

o  28 

11 

4 

0  54 

II 

6 

11  49H 

a 

— 

5  5o 

10 

11 

!  6  14 

II 

2 

io#7 

1    18 

11 

8 

1  4c  11 

10 

0  13  14 

5 

0  35 

14 

8 

6  34 

II 

6 

6  54 

II 

9 

ii#7 

2     2 

II 

11 

2    23  12 

1 

0  57:i4 

io; 

1  19 

15 

1 

7  J3 

12 

0 

7  3i 

12 

2 

12*7 

*  43 

12 

3 

3     a  12 

4 

*  3975 

3 

1  59 

15 

4 

7  49 

12 

4 

8     8 

12 

5 

O 

3   22 

12 

4 

3  4i 

12 

4 

2  1915 

5 

a  39 

15 

5 

8  27 

12 

4 

8  45 

12 

3 

14.7 

4     0 

12 

4 

4  19 

12 

2 

a  57|'5 

4 

3  15 

15 

2 

9    4 

12 

1 

9  a3 

II 

11 

'5-7 

4  38 

12 

0 

4  57 

II 

10 

3  3415 

0 

3  5a 

H 

9 

9  4a 

II 

9 

10     i 

II 

6 

16-7 

5   16 

II 

7 

5  35 

II 

5 

4  11:14 

6 

4  30 

14 

4 

10  20 

II 

3 

10  40 

II 

0 

17.7 

5  55 

11 

3 

6  14 

II 

1 

4  49i*4 

2 

5     8 

13 

11 

11     0 

IO 

9 

11  20 

IO 

7 

18-7 

5  33 

IO 

11 

6  53 

IO 

9 

5  *ai3 

9 

5  49 

13 

6 

11  41 

10 

4 

— 

19-7 

7   i5 

IO 

7 

7  4° 

IO 

4 

6  11 13 

1 

^ 

6  34 

13 

0 

0    3 

IO 

1 

0  27 

9 

10 

20*7 

B     5 

IO 

1 

8  31 

9 

11 

6  59|ia 

IO; 

7  a7 

12 

8 

0  52 

9 

8 

*  i/ 

9 

7 

21*7 

9     1 

9 

10 

9  33 

9 

9 

7  5<5" 

6; 

8  26 

12 

5 

1  46 

9 

6 

2  17 

9 

5 

<c 

0     6 

9 

10 

10  38 

9 

11 

8  58 ,!» 

5 

9  33 

12 

7 

a  5° 

9 

4 

3  a8 

9 

5 

a3*7 

1    10 

IO 

1 

11  41 

IO 

4 

10    41a 

9 

10  34 

12 

11 

4    a 

9 

6 

4  34 

9 

8 

24-7 

— 

0  10 

IO 

7 

ii     313 

2 

11  31 

13 

6 

5    4 

9 

10 

5  33 

10 

2 

aO 

0  38 

IO 

11 

1     2 

II 

2 

"  57:>3 

10 

— 

5  58 

10 

6 

6  21 

10 

11 

a6'7 

1   a5 

II 

6 

1  48 

II 

9 

0  19:14 

3 

0  42 

14 

7 

6  42 

II 

5 

7     3 

11 

11 

27.7 

2  11 

12 

a 

a  34 

12 

6 

'     6i5 

1 

1  30 

15 

6 

7  a3 

12 

5 

7  43 

12 

10 

28-7 

*  57 

12 

s>! 

3  ao 

13 

1 

1  54'i5 

10 

2  18 

16 

2 

8    5 

13 

1 

8  29 

13 

5 

• 

3  44 

13 

1 

4    8 

13 

5 

2  4y6 

1 

5 

3     5 

16 

6 

8  S3 

13 

6 

9  18 

13 

6 

i'a 

i£&pring}    6*  8^ 

- 

gtt.  2in. 

gft.  yin. 

^ -• 

*    XT. 

J^quat 

ton  oj  j 

time  a 

tjxoon. 

BE.      8. 

M.D. 

M.     B. 

M.D. 

M.     B. 

M.D. 

M.     B. 

10  35 

Add. 

9 

7  i3 

Add. 

17 

3  a5 

Add. 

a5 

0  34 

Sub. 

IO    12 

IO 

6  45 

18 

2  55 

26 

*     4 

9  48 

II 

6  18 

*9 

2  26 

a7 

1  34 

2*2 

12 

5  5o 

20 

1  56 

28 

a     3 

8  58 

13 

5  a* 

21 

1  26 

29 

a  33 

8  32 

14 

4  5* 

22 

0  56 

30 

3     a 

8    6 

15 

4  a3 

a3 

0  26 

31 

3  3i 

7  40 

16 

3  54 

H 

0    4 

Sab. 

ofHfefc  Watarm  glren  for  Mean  Time  at  Place;  if  Greenwich  or  Railway  Time  be  required,— for 
fltVfm.  I  Luth  add  13  m.  \  Tsouo  o4A \\ m. 


TIDE  TABLES  FOB  THE 


DECEMBER,  1872. 

;j 

j; 

•  h" 

GHEENOCK. 

LIVERPOOL. 

PEMBEOEE. 

fi 

Q 

B 

?. 

11 

MoKNINO. 

Attebnoon. 

MORKIKO. 

Atteknooi*. 

MOXXIHO. 

Arm 

Ttae. 

Height, 

Timo. 

Height. 

Timo. 

Height. 

Time 

BMght. 

Time.  1  Height. 

Time.  ' 

a.    M.: 

*■ 

1 

oa3> 

— 

— 

0     3 

9    9 

II  ', 

afi     1 

II    3626      3 

6    631     1 

62; 

M. 

a 

1  34 

O   35 

9  " 

0  47 

9    IQ 

11  5* 

36     3 

— 

— 

6  4931     3 

7  "J 

Tn 

3 

a  38 

I     II 

9   .0 

1  34 

9    9 

O   3 

2<S       3 

O   4425    11 

7  34 

30  10 

PS 

HT. 

4 

3  40 

■  58 

9    8 

a  33 

9     7 

I     ; 

3j      6 

1  3 

24   11 

8  a. 

30     2 

8  49 

'!_]» 

5 

4  39 

a  +7 

9    5 

3    13 

9     4 

'    5J 

a4     4 

2  2323     9 

9  14 

19     a '  9  39 

V. 

(5 

5  33 

3  39 

9     " 

4     7 

9     1 

a  5C 

33      1 

3   1 

23       6 

'0     - 

18     1  10  33 

s. 

7 

6  33 

438 

8  11 

5  « 

8     9 

3  5= 

33     0 

4  2421     6 

10  5S 

17     0 

it  29 

*■ 

S 

7  10 

5  44 

8    8 

6  19 

8     7 

J    3 

31       3 

5  4321     3 

— 

— 

0     i' 

Bt 

9 

7  57 

«5S 

8    6 

i? 

2  7 

6  a. 

«     5 

6  jSjii     8 

°3< 

16     8 

1  12 

Tn 

10 

843 

8    0 

8     8 

8  10 

7  =S 

32        I 

8     023     6 

'  4S 

'7     * 

2  23 

w. 

11 

9  »S 

9    I 

8  11 

9  a9 

9     Q 

8  a; 

32     II 

8  5 

*3     4 

a  J. 

17  10 

3  24 

Tli. 

11 

10  it 

9  53 

9     ' 

10  17 

<J      ' 

9  14 

33      8 

9  3 

23  11 

3  5 

18     8 

4  1; 

fc 

13 

11     8 

10  40 

9     » 

11      3 

9    a 

9  57 

34       2 

to  1 

*4     3 

4  4a 

19     a 

s   « 

S. 

'4 

1a    0 

11  25 

9     3 

11  47 

9    a 

10  35 

34       4 

"  5 

24     5 

5  30  19    S 

5  5' 

*■ 

'5 

morn. 

— 

— 

0     8 

9    3 

II    2C 

M     5 

11  4 

34     4 

6  13  19     6 

6  32 

Iff, 

16 

0  53 

0  38 

9    3 

0  48 

9    3 

13      C 

24     3 

— 

— 

65 

19     4 

7  9 

Tu. 

[7 

1  44 

>     7 

9    » 

1   36 

9    = 

O    IS 

24     1 

0  3 

33   1 J 

7  3 

19     0 

7  45 

W. 

18 

a  34 

1  44 

9     ' 

a     3 

9     i 

0  55 

23     8 

1   1 

=3     3 

8     J 

18     6 

8   22 

riL 

19 

3  ai 

a  21 

I     " 

a  39 

8   11 

1  31 

22   11 

1  4 

32       6 

8  4 

'7    >4  s  59 

F. 

ao 

4     7 

2  56 

8  10 

3   H 

2    9 

a     J 

a  a 

21        9 

9  I(5|'7     3:i  9  34 

s. 

11 

4  5° 

3  33 

8    8 

3  55 

8     ! 

4  44 

31      6 

3 

21       I 

9  54 

16     8,10  14 

i 

21 

5  3' 

4  >7 

8    6 

4   40 

8     6 

3  aS 

ao     8 

3  5a  ao     5 

10  3 

16      1.056 

M. 

»3 

(5  la 

5     < 

8    J 

5  W 

8     4 

4  ac 

4  5°!i9  " 

11  3015     6  11  4fi 

Tn. 

24 

6  .54 

6     1 

8     3 

6  33 

8     3 

5  aa 

19   11 

5  58,20     1 

w, 

»5 

7  38 

7    5 

8    3 

7  37 

8     4 

6  34 

20     4 

7     7ja°    9 

0  46;  15      7!  1  33 

Th, 

36 

8  34 

8    S 

8     5 

8  39 

8     7 

7  3/ 

31        3 

8      82!      9 

1  58.6     Bi  a  31 

P. 

37 

9  ,6 

9    8 

8    9 

9  34 

8  11 

a  34 

33     4 

8  S8!>3     0 

3     a  17     4    3  30 

s. 

38 

10    0 

9     " 

10   3<5 

9     B 

9  33 

>3     7 

9  4*5' »4     3 

35818     7 

4  »« 

*. 

IB 

11   14 

10  Ji 

9    4 

11    17 

9    5 

10     E 

34     9 

10  3 

ac     a 

4  54 

19     9 

3  " 

M. 

3° 

oai9 

11  44 

9     1 

— 

— 

10  51 

a5    7 

11  a 

3(5      O 

5  4S 

20     8 

«  14 

Tu 

3i 

1  94 

0  10 

9    » 

0  36 

9  10 

11  4S 

26    3 

— 

"- 

«3S 

SI      4 

;  4 

Half  Mean  Spring  1         j 

ft.     10iB. 

13n-  O1"- 

10*  6r* 

Phases  of  the  M 

M> 

Moon't  Declination  at  jVooh. 

D.     H.    M 

KB. 

0      ,  IL  D> 

15 n.i a  '35 

First  Quarter      ;   n  3< 

Morning. 

]      . 

411.28 

9 

1N.36I  17 
7     26    18 

Full 14     9  4j 

Afternoon. 

3 

6      4 

33        7F36  1 

Last  Quarter  -23     Si 

Morning. 

3     ' 

5    53 

3    51    19 

ao       aja;  1 
16      10    3 S  1 

Morning. 

4    * 

3     5* 

7    3°"    a© 

■ 

5 

'3 

11     39    31 

11      40 1 39  t 

In  Perigee  -  -    3     0 

Noon. 

g 

5    45 

'4 

■4     17    33 

6     41 1 30  ■ 

In  Apogee  -  -  19     1 

Afternoon. 

7 

0     17 

lj 

»5     Ji    aj 

1      33511 

In  Perigee  -  -  3 1     2     c 

Afternoon. 

8 

4     »3 

16 

1(5      9    a4 

4  s.  8 

The  time*  of  High  Water  are  given  for  Mean  Time  at  Place ,  if  G  reenwich  or  llailway  Time  be  n 
I  LlY»tS0OI.udHllm. 


BRITISH  AND  IRISH  POETS. 


DECEMBER, 

1872 

3    WE6T0N-BUPEB-MARE. 

HOLYHEAD. 

KINGSTOWN. 

•4 

I      Mownxo. 

Afieshooh. 

MORMISG. 

Aftesnooh. 

MORKlHO. 

AFTKBNOOH. 

lime. 

H4Btt 

Time. 

Height 

Time. 

Hciirlit. 

Time.  ;  Height. 

Time. 

Height. 

Time. 

Height 

I    6  49 

37 

3 

7  « 

31 

7 

10     6 

16       1 

IO    9j 

16 

z 

11     3 

II 

0 In  34 

11     i 

"■7 

. 

»    7   33 

37 

B 

7  55 

r" 

C 

10  43 

16      I 

11      t 

i(S 

0 

M    4' 

II 

0.    — 

— 

•  ■7 

V 

3    8    .J 

37 

a 

8  39 

3C 

11  30 

'5  « 

«  55 

15 

8 

0    9 

10 

ii    0  33 

10  IC 

»•; 

i 

4    9     ^ 

36 

3 

9  35 

3.5 

c 

— 

O    93 

'5 

4 

0  j8 

IO 

8 

1    »5 

■°    j 

3'7 

J   9  43 

34 

8 

10  10 

3. 

8 

°  5' 

'5    ° 

1  ac 

'4 

7 

1  5* 

IO 

3 

a  ao 

io     c 

+'7 

<5  io  34 

33 

9 

El      O 

3 

ti 

1  5= 

'4     3 

3    23 

'3 

u 

3  49 

9 

10 

3  ao 

9    S 

3'7 

711    39 

3i 

1 

— 

*5« 

■3     7 

3  ,33  13 

4 

3  54 

9 

6 

4  3° 

9    4 

J 

804 

30 

7 

°  39 

3C 

5 

4  13 

>3     3 

4  51,13 

4 

5     8 

:v 

3 

5  43 

9    3 

7'7 

9    «   *5 

30 

5 

1  49 

3< 

f 

5  "7 

r3     5 

5  5813 

7 

6  15 

9 

4 

6  45 

9    * 

8-7 

C      3-     23 

3i 

i 

a  56 

3 

7 

6  37 

'3     9 

6  55,14 

7  '5 

9 

7 

7  44 

9    S 

9'7 

I    3    30 

S» 

1 

4      3 

3= 

£ 

7  33 

14     3 

7  47iH 

5 

8  13 

9 

[0 

8  4. 

10     c 

107 

a   4  30 

33 

3 

4  57 

3. 

6 

8  ic 

H     7 

8  32:14 

9 

9    * 

10 

1 

9  3° 

10     5 

'•■7 

3  5  33 

34 

3 

5  47 

34 

C 

852 

1+  11 

9  "'J 

0 

9  53 

10 

3 

10  11 

10     4 

"■7 

[461. 

34 

8 

0  33 

34 

9 

9  33 

i5     J 

9  53  i5 

1 

10  30 

10 

5 

10  50 

«     . 

O 

5   6  54 

34 

10 

7  '5 

34 

10 

10  12 

'5     ' 

IO   »o  15 

1 

11    9 

ro 

5 

11  28 

IO     .. 

■4-7 

c    7  34 

34 

8 

7  53 

34 

( 

ro  47 

15     0 

II   414 

10 

11  47 

10 

4 

— 

— 

'3-7 

-' 

i    8    ,0 

34 

3 

837 

33 

11 

n  33 

M_8 

II  41 14 

6 

0     7 

10 

3 

0  36 

10 

■  6-7 

1    8  44 

33 

7 

9     « 

33 

3 

— 

0    IlI4 

4 

0  45 

10 

0 

1     4 

9    K 

17-7 

j    918 

3a 

V 

9  34 

3s 

.1 

0  2 

14     a 

0  4313 

n 

1  34 

9 

9 

1  43 

9  ; 

,8-7 

io  9  S° 

31 

9 

10    6 

3 

I 

1     a 

•  3     8 

I  33:13 

5 

3      3 

9 

5 

3    33 

9  4 

.9-7 

11 10  33 

30 

7 

10  41 

3= 

*  45 

t3     3!.  2     8J13 

0 

3  43 

9 

3  ,  3     6 

9  « 

30.7 

tan     1 

39 

6 

II    3j 

3S 

a  3a 

..  ,o|  .  38" 

8 

3  30 

9 

0    3  57 

8  I] 

ii-7 

M'i  5> 

38 

9 

3    38 

"     it  3  S9" 

6 

4  aG 

a 

10.I  4  56 

f     S 

U 

^     O    31 

sS 

6 

O    53 

if 

fl 

4  3i 

"     6    J     jln 

7 

5  aC 

8 

9.  5  5« 

8  ic 

•3-7 

j       «    *5 

38 

10 

«    58 

JS 

3 

5  37 

n    9    6    s'13 

0 

625 

8 

11 i  6  55 

9     1 

247 

1      3    31 

39 

10 

3     4 

3c 

C 

«37 

'3     3,   7    5-13 

7  *4 

9 

3    7  53 

9     < 

»|*7 

I?    3  36 

3> 

.> 

4    7 

3^ 

7  30 

>3  1°    7  54  ■+ 

.: 

8  <9 

9 

8l|  8  46 

9  1= 

,6-7 

"   4  37 

33 

2 

5     7 

34 

8  17 

14    7    8  4014 

li 

9  13 

1'  9  40 

10    3 

"7'7 

»9   ^  35 

35 

1 

<5     3 

35 

10 

9    3 

"3     3;  9  »7J« 

6 

[O        SJ 

10 

610    gj 

10     E 

'8-7 

R   «  «1 

3<S 

7 

6  57 

3/ 

9 

9  5' 

13  1010  144S 

c 

1048 

10 

io[|  1 1   I  I 

1  ]      c 

• 

»'   7  33 

37 

S 

7  49 

37 

11 

1038 

,6    T     yt 

3 

ti  36 

" 

'ii  ~ 

_ 

I'a 

ifM^Spring}     180.   7m. 

gtt.   gin. 

5ft.  fit* 

Hquation  of  Time  at  JVoon. 

x.    s. 

MJD. 

■.    a. 

M.D. 

„. 

B. 

H.D. 

M.      El. 

10  35 

Add. 

9 

7  i3 

Add. 

17 

3 

35 

Add. 

"5 

0  34 

Sub. 

IO     13 

10 

°"  45 

l8 

3 

55 

36 

1     4 

9  48 

11 

6  18 

»9 

3 

9(5 

37 

•  34 

s  at 

19 

5  5° 

3D 

I 

5« 

38 

3      3 

8  58 

13 

5  3I 

21 

I 

36 

39 

3  33 

8  3* 

14 

4  5a 

Li 

O 

56 

30 

3       3 

8     6 

15 

4  »3 

--:-, 

O 

36 

31 

3  3> 

7  4° 

ifi 

3  54 

24 

° 

4 

Sub. 

BtofHigh  W«t«r  «re  gmn  for  Itaa  Time  at  Place;  if  Greenwich  or  Railway  Time  oe  required, — for 
I  IIHIBiilll  aifiMl  111       I     BOLTB3AS  add  1»  m.     |     Kimitows  nUMrt\v.taTMUbL,ei>Wk 


TIDE  TABLES  FOR  THE 


DECEMBER,  1872. 

1 

(3 

.-& 

BELFAST. 

LONDONDERRY. 

SIJGO  BAT 

1 

? 

8 

II 

MoBNlNO. 

Aftehnoc 

MOMflNO. 

Afterkoon. 

MoBVIHO. 

Tim*. 

Time. 

Kriglit. 

Time,  t  Height 

Thu 

Height.    Tims. 

Height 

Time. 

Htiiht. 

a.    ».  f. 

1.     1.    0.  « 

f. 

1 

oaj3 

IO  41 

9 

fi 

11     3,  9 

C 

7  5 

7     9!l  8  16 

7  -o 

5  ■» 

■■     41  5  3J 

3 

1  34 

II    33 

9 

6 

i'  44'  9 

3 

a  3 

7    9'  8  jfi 

7    S 

5  53 

.1     4    6  ,. 

Tn 

3 

3  38 

— 1 

099 

5 

9  1 

7     61  9  40 

7     4 

6    ]8 

11     0'  ;    j 

\Y. 

4 

3  40 

0  34 

9 

4 

1      i 

9 

3 

10    i 

7     ijjio  30 

6  ii 

;  ■' 

">    51    7  5i 

Tlr 

5 

4  39 

1  30 

9 

i 

3      I 

9 

0 

11     c 

6    8  11  35 

S    5 

8  21 

9    9    B  51 

F. 

6 

5  33 

3  31 

8 

3     4 

8 

8 

0  14 

6    i 

9   3:10  : 

s. 

7 

(S  33 

3  3B 

8 

6 

4    13 

8 

5 

°5< 

6    0 

1  39 

S  " 

10  41 

S    IlljII    21 

ft. 

8 

7  10 

4  48 

8 

5 

5  « 

8 

4 

3    fe| 

6     0 

3     1 

6    1 

'«  57 

8  nil   — 

It 

9 

7  57 

5  57 

8 

4 

8 

4 

3  3*1 

6     4 

4     1 

6    6 

0  31 

8  11     1     ■ 

I'll 

10 

843 

7    0 

8 

4 

7  30 

8 

fi 

4  -* 

6     8 

4  5o 

6    9 

1  33 

9     a'  a    i 

W. 

11 

9  29 

?  57 

8 

7 

8    33 

8 

9 

5  " 

6  10 

5  33 

6  u 

a  39 

9     ?    i|i 

Tli 

13 

10  j8 

844 

B 

9     « 

9 

5  51 

7     0 

6  16 

7     • 

3  14 

9  11    3  U 

F. 

*3 

11     8 

9  a7 

9 

1 

9  48 

9 

1 

6  34 

7     » 

7    ° 

7     ' 

3  54 

10     t!  4  i^ 

8. 

'4 

13     0 

10    9 

9 

a 

10  39 

9 

a 

7  33 

7    » 

7  43 

7     » 

4  35 

■«     S    4  5< 

* 

1.5 

morn. 

.o  48 

9 

1 

ii     7 

9 

1 

8    3 

7     » 

8  30 

7    « 

5  "7 

■°     «    5  3; 

M. 

16 

0  5* 

n  33 

9 

0 

"  4J 

9 

0 

83 

7     * 

854 

7     ° 

5  55 

10     jj  6  ,3 

Tu 

ll 

1  44 

— 

- 

0     1 

8 

9  ' 

6  10 

9  38 

6    8 

63. 

.0     ,    6  jt 

\V. 

18 

a  34 

O   30 

8 

10 

0  40 

8 

10 

9  4( 

6     6 

10    3 

6    S 

7    9 

9     8    ;  .; 

Tli 

r9 

3  ai 

I      O 

8 

9 

1  30 

8 

8 

10  a 

6     3 

10  40 

6    a 

7  45 

9     »l  8    1 

F. 

4    7 

141 

8 

3     3 

8 

6 

11     3 

6     0 

n  a8 

J  10 

8  »4 

8  ■■>;  8  4: 

S. 

ai 

4  5° 

3    26 

8 

.5 

a  50 

8 

4 

11  Si 

5    B 

— 

9  " 

8     6,1  9  jE 

* 

33 

J  3i 

3   14 

8 

3 

3  40 

8 

3 

O   9J{ 

5     6 

1     0 

s  i 

10     6 

8     3,;io  3! 

M. 

»3 

6    13 

4     8 

8 

' 

4  37 

8 

1 

»  34 

5    5 

a  10 

5    ' 

11     8 

8     3I113S 

Tu. 

34 

6  ^4 

5     7  8 

0 

5  37 

8 

1 

3  43 

.5     7 

3  15 

S    9 

— 



O  II 

W. 

a5 

7  38 

6     71  8 

1 

638 

8 

1 

3  44 

S  <* 

4  "> 

6    2 

0  41 

8     5 

1   13 

Th. 

36 

8  34 

7    9  8 

3 

7  39 

8 

i 

4  3< 

6     4 

4  59 

6    6 

1  41 

8     9 

3   II 

V. 

37 

9  16 

$    c:  8 

5 

8  38 

8 

8 

5  ae 

6     8 

5  4° 

6  ic 

»  37 

9     4 

a  Si 

s. 

38 

10  1a 

s  s»; 8 

10 

9  16 

9 

0 

6     1 

7    - 

6  aj 

7     » 

3  3' 

9   " 

3  43 

* 

-9 

11   14 

9  39!  9 

3 

ro    3 

9 

4 

6  5= 

7    4 

2  15 

7     « 

4    5 

10     6 

43! 

it 

JO 

OQJp 

10    M    9 

5 

10  51 

9 

6 

7  4= 

7    7 

8    4 

7    9 

4  54|"     " 

5  * 

Tu 

M 

I    34 

«    15!  9 

6 

11  39 

9 

6 

8  3$ 

7  IO 

8  Ji 

7  " 

5  45n     S 

6    S 

Ililt  Man  Spring  | 

4«.  gto. 

3n-  10in- 

5«.   7I1 

Photes  of  ike 

Moon. 

Moon'*  Declination  at  Noon. 

D.     H. 

„. 

JLO. 

>       , 

K.D 

0      » 

ItD. 

0        1 

K.D 

First  Quarter     7  1 1 

36  Morning. 

X      3 

48.38 

£ 

iH.36 

■; 

5N.I3 

»J 

3    3 

6      4 

7     36 

18     3 

3       7 

a« 

j 

Last  Quarter  13     a 

j  3  Morning. 

3    » 

5    53 

13      51 

"> 

37 

I 

New  -  -   -  -  30    6 

36  Morning. 

4      1 

3     56 

17      36 

10 

6     10 

ftS 

1 

5    2 

0     36 

13 

fll      39 

at 

1     40 

-9 

1 

In  Perigee    -     3     0 

0  Noon. 

6     ] 

5     45 

'4 

34       17 

21 

6     J, 

5° 

9 

In  Apogee    -  19     0 

0  Afternoon. 

I     S 

0     17 

'S 

a5     51 

*3 

1     33 

31 

■ 

In  Perigee    -31     a 

0  Afternoon 

8 

4     S3 

16 

16      9 

M 

4a.   8 

Thelnncf  of  Hij>;hW»ter  ire  giren  for  Mean  Time  it  Hkc;  if  Dublin  cr  RtH-wutyl 
BtLMMi  tn&trari  t  ui.  I  lATOoinnBT  «H  ■  m.  | 


BRITISH  AND  IRISH  PORTS. 


97 


DECEMBER,  1872. 

OALWAY. 

QUEENSTOWN. 

WATERFOBD. 

*3 

Morning. 

Afternoon. 

Morning. 

Afternoon. 

Morning 

\. 

Afternoon, 

1 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

Time. 

Height. 

H.    M. 

P. 

I. 

H.   M. 

P. 

I. 

II.    M» 

P.     I. 

H.   M. 

p. 

I. 

H.    X. 

P. 

I. 

U.    M. 

P. 

I. 

D. 

4  29 

'4 

JOi 

4  5° 

15 

O 

4  55 

£1    IO 

5  '7 

II 

10 

5  17 

12 

5 

5  38 

12 

6 

°'7 

5  n 

15 

O 

5  36 

14 

II 

5  40 

II    IO 

6    3 

II 

10 

6    0 

12 

6 

6  23  12 

6 

i"7 

6    0 

H 

8! 

6  24 

H 

5 

6  26 

II      9 

6  49 

II 

7 

6  47 

12 

5 

7  11  12 

4 

a'7 

6  50 

'4 

1 

7  *7 

13 

9 

7  14 

II      4 

7  40 

II 

1 

7  35 

12 

2 

7  59 

12 

0 

3*7 

7  45 

13 

4 

8  14 

12 

JO 

8    5 

IO   10 

8  30 

IO 

6 

8  23 

II 

9 

8  47 

11 

6 

4*7 

»  45 

12 

5 

9  '/ 

12 

0 

8  57 

10     3 

9  25 

IO 

0 

9  12 

II 

3 

9  4i 

II 

0 

5*7 

9  5° 

11 

9 

10  29 

II 

7 

9  54 

9  10 

10  27 

9 

8 

10  13 

10 

9 

10  50 

IO 

I 

]> 

[i     6 

11 

8i 

1 

11  43 

II 

9 

11     4 

9     8 

11  41 

9 

8 

11  23 

IO 

6 

"  55 

IO 

4 

7'7 

— 

1 

0  *5 

II 

11 

— 

— 

0  14 

9 

9 

— 

0  26 

IO 

6 

8-7 

0  45 

12 

2 

1  14 

12 

5 

0  46 

9  IJ 

1  20 

10 

1 

°  57 

10 

8 

1  28 

IO 

9 

9*7 

1  40 

12 

8| 

2    5 

12 

1  j 

1  51 

10     2 

2  20 

IO 

4 

2    0 

10 

11 

2  32 

2 

io*7 

2  29 

'3 

1! 

2  52 

13 

2 

2  45,10     6 

3   10 

IO 

8 

3     0 

4 

3  26 

5 

ii#7 

3  14 

13 

4, 

3  35 

*3 

6 

3  34 

10    9 

3  5° 

IO 

11 

3  5i 

6 

4  16 

8 

12*7 

3  55 

13 

'| 

4  ^5 

13 

8 

4  18 

IO    II 

4  39 

II 

0 

4  4i 

8 

5     3 

8 

O 

4  35 

13 

8 

4  54 

13 

8 

5    0 

II     0 

5  21 

II 

0 

5  a3 

7 

5  42 

7 

i4'7 

5  14 

13 

7! 

5  33 

'3 

6 

5  4i 

IO    II 

6    0 

IO 

JO 

6     1 

7 

6  20 

6 

15*7 

5  5* 

13 

4 

6  11 

13 

1 

6  18 

10    9 

6  37 

IO 

8 

<5  39 

*i 

658 

5 

16-7 

6  29 

12 

11 

6  48 

12 

8 

^55 

10     6 

7  i3 

IO 

4 

7  16 

4! 

7  34 

3 

*7'7 

7     » 

12 

5 

7  27 

12 

2 

7  3i 

10     2 

7  49 

IO 

0 

7  5i 

1 

8     8 

0 

18-7 

7  47 

II 

u 

8     8 

11 

8 

8    7 

9  n 

8  25 

9 

9 

8  25 

IO 

10 

8  43 

10 

9 

19-7 

»  3i 

11 

4 

1 

8  55 

11 

0 

8  45 

9     ° 

9     6 

9 

5 

9     1 

10 

7 

9  20 

IO 

5 

20'7 

9  J9 

IO 

1 
"I 

9  47 

10 

9 

9  27 

9     3 

9  5° 

9 

2 

9  42 

IO 

3 

10  10 

10 

1 

21*7 

[O   16 

IO 

8 

10  47 

IO 

8 

10  16 

9     J 

10  46 

9 

0 

10  39 

IO 

0 

1 

11     8 

9 

11 

a 

ii  21 

IO 

io| 

n  53 

II 

0 

11  18 

9     1 

11  5i 

9 

2 

11  37 

9 

10! 

— 

23-7 

— 

-    t 

0  24 

II 

3 

— 

— 

0  23 

9 

4 

0    6 

9 

10 

0  36 

10 

1 

24' 7 

0  54 

II 

6' 

1 

1  23 

II 

11 

0  55 

9    6 

1  27 

9 

9 

1     6 

10 

3 

1  3<5 

TO 

5 

*5'7 

1  48 

12 

3, 

2  11 

12 

8 

1  58 

9  " 

2  26 

10 

3 

2    7 

10 

8 

2  37 

II 

0 

26*7 

*  35 

13 

o! 

3     1 

'3 

5 

2  53 

10     6 

3  20 

IO 

10 

3     7 

II 

3 

3  36 

11 

7 

27.7 

3  35 

13 

9 

3  49 

H 

1 

3  4<5 

11     1 

4  1 1.1 1 

4 

4    4 

II 

10 

4  32 

12 

j 

28-7 

4  14 

14 

6 

4  38 

H 

10 

4  37 

11     7 

5     3jn 

9 

5     0 

12 

3 

5  *6 

12 

5 

• 

5     ^ 

*5 

0 

5  *8 

15 

2 

5  29 

11   11 

5  55  '» 

0 

5  5° 

12 

6 

6  16 

12 

8 

I'2 

Mean£ 

Bang*. 

Ipritt 

B) 

7*  5 

in. 

5ft. 

10in. 

6 

ft.   oin. 

Equation  of  Time  at  Noon. 


M.     8. 

10  35 


to 

9 
9 


12 
48 

8  58 
8  32 
6 

40 


8 
7 


M.D. 

M.      8. 

MJ>. 

X.     S. 

MJ>. 

M.      B. 

Add. 

9 

7  i3 

Add. 

17 

3  25 

Add. 

*5 

0  34 

IO 

<>  45 

18 

2  55 

26 

1     4 

II 

6  18 

19 

2  26 

*7 

1  34 

12 

5  5o 

20 

I52 

28 

2     3 

13 

5  21 

21 

1  20 

29 

2  33 

14 

4  52 

22 

0  56 

30 

3     2 

15 

4  23 

23 

0  26 

31 

3  3i 

16 

3  54 

24 

0    4 

Sub. 

Sub. 


1  of  High  Water  are  ghren  for  Mean  Time  at  Place ;  if  Dublin  or  Railway  Time  be  required,— for 
QAXWAX  add  11  m.  I  Quezmtown  add  8m.        I  Watbrford  o<W  3  m. 


98 


TIDE  TABLES  FOB  THE 


Table  (B.)-For  finding  the  Height  of  the  Tide  at  any 

High  and  Low  Water. 


bet 


f4     m\  ^3 

Time  from  High  Water. 

H. 

M. 

H. 

M. 

H. 

M. 

H. 

u. 

H. 

M. 

11. 

M. 

H. 

M. 

H. 

M. 

H. 

X. 

H. 

M. 

H. 

X. 

H.    X. 

0 

OO 

O 

30 

I 

O 

I 

30 

2 

0 

2 

30 

3 

O 

3 

30 

4 

0 

4  3o 

s 

0 

5  3o 

^4     Ht    +* 

>p4    *^4     ^S 

3  ■**  o 

Add 

Subtract 

Feet 

Ft. 

in. 

Ft. 

in. 

Ft. 

in.  Ft 

in. 

Ft. 

in. 

Ft. 

in. 

Ft 

in. 

Ft 

in.JFt. 

in.!Ft 

in.  Ft 

in. 

Ft.  in.'] 

3 

3 

0 

2 

II 

2 

7 

2 

1 

I 

6 

0 

9 

0 

0 

0 

9   J 

6 

2 

I 

2 

/ 

2    II 

4 

4 

O 

3 

10 

3 

6 

2 

10 

2 

0 

I 

0 

0 

0 

1 

0|2 

0 

2 

10 

6 

3   i° 

5 

5 

O 

4 

10 

4 

4 

3 

6 

2 

6 

J 

3 

0 

0 

1 

3]  a 

6 

3 

6 

4 

4 

4  10 

6 

6 

O 

5 

10 

5 

2 

4 

3 

3 

0 

1 

7 

0 

0 

1 

7   3 

0 

4 

3 

5 

2 

S  i° 

7 

7 

O 

6 

9 

6 

1 

4 

11 

3 

6 

1 

10 

0 

0 

1 

10  3 

6 

4 

11 

6 

1 

6    9 

8 

8 

O 

*7 

9 

6 

11 

5 

8 

4 

0 

2 

1 

0 

0 

2 

1 

4 

0 

5 

8 

6 

n 

7    9 

9 

9 

O 

8 

8 

7 

9 

6 

4 

4 

6 

2 

4 

0 

0 

2 

4 

4 

6 

6 

4 

7 

9 

8    8 

IO 

10 

O 

9 

8 

8 

8 

/ 

1 

J 

0 

2 

7 

0 

0 

2 

7 

5 

0 

a* 
/ 

1 

8 

8 

9    8{i 

n 

11 

010 

8 

9 

6 

7 

9 

5 

6 

2 

10 

0 

0 

2 

10 

5 

6 

9  9 

6 

10     8i 

12 

12 

1 

/ 

10 

5 

8 

6 

6 

0 

3 

1 

0 

0 

3 

1 

6 

0 

8 

dio 

5 

II        7;1 

13 

13 

012 

7 

11 

3 

9 

2 

6 

6 

3 

4 

0 

0 

3 

4  6 

6 

9 

an 

3 

12       7!] 

14 

H 

013 

6 

12 

1 

9 

11 

7 

0 

3 

*» 
/ 

0 

0 

3 

7 

/ 

0 

9 

n. 12 

■ 

1 

13       6jl 

15 

15 

0 

*4 

6 

13 

0 

10 

7 

7 

6 

3 

11 

0 

0 

3 

11 

7 

6 

10 

7*3 

0 

14     6j] 

16 

16 

0 

'5 

5 

13 

IO'II 

4 

8 

0 

4 

2 

0 

0 

4 

2   8 

0 

11 

4 

13 

10 

15     5;1 

17 

17 

0 

16 

5 

H 

912 

0 

8 

6 

4 

5 

0 

0 

4 

5\  8 

6 

12 

0 

*4 

9 

16    5P 

18 

18 

OIZ 

5 

15 

7 

12 

9 

9 

0 

4 

8 

0 

0 

4 

8 

9 

0 

12 

9 

15 

*> 
/ 

'7     5i' 

*9 

*9 

o'i8 

1 

4 

16 

5 

13 

5 

9 

6 

4 

11 

0 

0 

4 

11 

9 

6 

13 

5 

16 

5 

18     41 

20 

20 

019 

4 

17 

4 

H 

2 

10 

0 

5 

2 

0 

0 

5 

2  10 

1 

0 

M 

217 

4 

19    4: 

21 

21 

020 

1 

3 

18 

2 

H 

10 

10 

6 

5 

5 

0 

0 

5 

dio 

6 

H 

10*18 

1 

2 

20     3: 

22 

22 

0*2I 

1 

3 

19 

1 

i5 

7 

11 

0 

5 

8 

0 

0 

5 

8,11 

0 

15 

7,19 

1 

21     3: 

3,3 

23 

022 

3 

r9 

11 

16 

3 

11 

6 

5 

11 

0 

0 

5 

11 

n 

6 

16 

3JI9 

11 

22     3: 

*4 

24 

023 

2 

20 

9 

*7 

0 

12 

0 

6 

2 

0 

0 

6 

2  12 

0 

J? 

020 

9 

23     2: 

Rule  — To  find  the  Height  of  the  Tide  above  the  zero  of  the  tables 
at  any  intermediate  Hour  between  High  and  Low  Water** 

The  zero  of  the  tables  is  the  mean  height  of  the  low  water  of  ordinary 
spring  tides. 

From  the  height  in  the  tables,  subtract  the  half  mean  spring  range, 
the  remainder  will  be  the  height  above  the  half-tide  or  mean  level 
of  the  sea,  with  which  enter  Table  (B.),  and,  under  the  time  from  high 
water,  take  out  the  corresponding  correction,  and,  as  directed,  add  it  to, 
or  subtract  it  from,  the  half  mean  spring  range ;  the  result  will  be  the 
height  of  the  tide  at  that  time  above  zero  or  the  low-water  standard  of 
the  tables. 

Example  I. 

Required  the  height  of  the  tide  above  zero  at  Liverpool  on  August  27th, 
a.m.,  at  2  h.  after  high  water. 

Ft  in. 
Height  of  high  water  (by  the  tables)  -  -  •  '9  4 
Half  mean  spring  range        -         -        -        -        -         130 

Height  above  the  half-tide  or  mean  level  of  the  sea  -=64 


*  The  mean  interval  of  time  between  two  consecutive  high  waters  if  about  1  ah. 
bat  for  the  mariner's  purpose  the  duration  of  flood  or  ebb  may  be  coi 
hours.    There  are  occasional  exceptions  j  at  Portsmouth,  for  example,  the 
boon  and  the  ebb  5  hours. 


floodi 


8*6 
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Half  mean  spring  range       .....130 
By  table  (B)  6  ft  4  in.  gives  -        -        -        -  +    3     * 


Ft. 

in. 
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^7 
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13 

0 

14 

IO 

13 

O 

14 

4 

Height  of  the  tide  above  zero  at  2  h.  after  high  water  =16    2 

Example  H. 

Required  the  height  of  the  tide  above  zero,  at  Liverpool  on  September 
19th,  a.m.,  at  4  h.  after  high  water. 

Height  of  high  water  (by  the  tables)      ... 
Half  mean  spring  range        ..... 

Height  above  the  half-tide  or  mean  level  of  the  sea  - 

Half  mean  spring  range       ..... 
By  table  (B)  14  ft  10  in.  gives 

Height  of  the  tide  above  zero  at  4  h.  after  high  water  =  5     7 

In  some  cases,  however,  between  5  and  6  h.  from  high  water,  the 
correction  from  table  (B)  will  be  greater  than  the  half  mean  spring 
range;  when  such  is  the  case,  the  tide  at  that  time  will  have  fallen 
below  the  zero  of  the  tables  by  a  quantity  equal  to  the  difference 
between  the  correction  from  table  (B)  and  the  half  mean  spring  range. 

Example  III. 

Required  the  level  of  the  tide  at  Liverpool  on  September  19th,  a.m. 
at  55  h.  after  high  water. 

Height  of  high  water  (by  the  tables)     ... 
Half  mean  spring  range        ..... 

Height  above  the  half  tide  or  mean  level  of  the  sea  - 

Half  mean  spring  range        - 

By  table  (B)  14  ft  10  in.  at  5^h.  from  high  water  - 

Level  of  the  tide  below  zero  ....  14 

The  same  rule  is  applicable  for  any  of  the  ports  the  constants  for 
which  are  given  at  pages  104-108. 

Example.  Required  the  height  of  the  tide  above  zero  at  Beau- 
maris on  August  27th,  a.m.,  at  2  h.  after  high  water.  Liverpool  is  the 
standard  port  for  reference,  and  4  ft.  7  in.  the  constant  to  be  applied 
to  the  height  at  Liverpool  to  find  the  height  at  Beaumaris  (see 
page  ioj). 

Height  of  high  water  at  Liverpool  (by  the  tables) 
Constant  for  Beaumaris  -  -  -  — 

Height  of  high  water  at  Beaumaris    ... 
Half  mean  spring  range  at  Beaumaris  (see  page  152) 

Height  above  the  half  tide  or  mean  level  of  the  sea 

Half  mean  spring  range    -  -  -  - 

By  table  (B)  4  ft.  o  in.  gives  -  -        -  -h 

Height  of  the  tide  above  zero  at  2  h.  after  high  water  =12     9 

As  stated  in  the  advertisement,  the  soundings  in  most  charts  arc 
reduced  to  the  same  zero  as  these  tables, — viz.,  the  mean  level  of  the 
low  water  of  ordinary  spring  tides, — but  should  the  soundings  on  any  par- 
ticular chart  be  reduced  to  a  standard  below  that  zero,  there  will,  in  that 
case,  be  a  greater  depth  of  water  in  the  channel  than  is  given  in  the 
tables,  by  a  quantity  equal  to  the  difference  between  the  half  mean  spring 
range  and  the  half  spring  range  of  the  chart,  or  in  other  words,  the  dif- 
ference between  the  mean  level  of  the  low  water  of  spring  tides,  and  the 
loir-water  standard  to  which  the  soundings  on  the  chart  are  reduced  : 
for  example — The  soundings  on  the  chart  of  Liverpool  are  reduced  to 
a  zero  15  ft.  below  the  mean  level  of  the  sea,  whereas,  the  mean  spring 
range  for  that  place,  as  shown  in  the  result  of  two  yeartf  otaeCT&\\an& 
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(1854  and  1855)  of  the  Self-registering  Tide  Gauge  at  St  George^  Pier, 
being  26  ft.  gives  13  ft.  below  the  mean  level  of  the  sea  ;*  consequent) y 
2  ft.  will  have  to  be  added  to  the  results  deduced  from  table  (B.) 

Thus,  in  Example  I.  On  the  chart  of  Liverpool  1 1  fit.  being  marked 
on  the  bar  of  the  Victoria  Channel,  the  actual  depth  over  the  bar  at  ah. 
after  high  water  would  be  1 6  ft.  2  in.  -f  1 1  ft.  o  in.  +  2ft,  o  in.=  29ft.  2  in. 


Corrections  for  certain  Docks,  &c.| 

The  depth  at  high  water  on  the  sills  of  the  following  Docks  may  be 
known,  by  applying  to  the  standard  high  water  heights  given  in  the 
foregoing  Tables  the  annexed  correction  according  to  the  sign. 

Ft.    in. 

Falmouth — Over  the  Sill  of  Graving  Dock  No.  1.     -  -  —   20 

„              Graving  Dock  No.  2.       -  -   —  00 
(applied  to  the  heights  given  for  Holyhead. ) 

Devonport — Over  the  Sill  of  Basin          -             -  -      +ij     « 

H.  M.  Dockyard.  „         South  Dock          -           -  -      -f  12     5 

„        New  Long  Dock          -  -      +16    8 

„        Old  North  Dock        -  -     -f  4  u 

„        New  North  Dock    -        -  -f   5     2 

„       Key  ham      „         Entrance  to  Lock       -  -+182 

„         Entrance  to  North  Basin  -     4-16     2 

„                                 No.  1  Dock  -+82 

»  a      w  -     +  5     2 

»  3      »  -+92 

Plymouth — Great  Western  Docks,  Millbay. 

Over  the  Sill  of  Floating  Dock      -        -  -  -f  10     3 

„  Graving  Dock  -  -  4- 1 1     g 

(applied  to  the  heights  given  for  Devonport.) 
Portsmouth  —  Over  the  Sill  of  No.  1  or  South  Dock  -     -i-   6     S 

H.  M*  Dockyard.   „  Entrance  \ 

No.  2/ 

3  >  Basin  Dock 

ji 

No.  6  or  North  Dock 
Entrance  \ 

No.  7  >  Steam  Basin 
8J 

9  at  N.  end  of  Slips 
„  10      South     „ 

„  11      Steam  Basin  m  _^ 

Portsmouth—  Over  the  Sill  of  the  New  Commercial  Graving  ">    .    ^ 

Dock         -  -  -  -  ./+  4  10 

Sheernets — Over  the  Invert  at  the^ 
H.  M.  Dockyard,     entrance     -  J 

„       Sill  of  No.  1  Dock        V  Great  Basin  - 

2     "  I 

No.  4  Dock        1  Boat  ^  m 

5      »  J 

Chatham — Over  the  Sill  of  No.  1  Dock    - 

H.  M.  Dockyard.  „  „        2  - 

»  »        3 

»  99        4 


99 


99 

I* 

» 

» 

»f 

» 

II 

99 

*  The  datum  mark  it  Liverpool  is  the  level  of  the  Old  Dock  S0J.  Ifatn  the  two 
yean'  observations  above  alluded  to,  this  datum  mark  is  5  it  below  the  half  tide  or 
mean  level  of  the  sea,  and  consequently  8  ft  above  the  aero  of  these  Table* 

iAi  it  is  desirable  that  the  information  here  given  should  be  aceuzaiea^eoa«ka% 
requested  that  corrections  and  additions  be  forwarded  to  the  nirnituj  rf  tii 
Adaoirmty. 
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Ft   in. 

H.  J£  Dockyard.  Repairing  Basin  -  -  -     -f  14    o 

„  No.  5  Dock  in  do.  -  -  -     -f  1  j     6 

„  No.  o  -  -  -  -     +15    6 

(applied  to  the  Heights  given  for  Sheerness.) 

Woolwich-- Over  the  SOI  at  the  entrance  of  Outer  Basin  -+23 

H.  M.  Dockyard.  „  Inner  Basin  -     -f  o     6 


No.  1  Dock       -     +  1     6 

2  „  -+06 

3  »  -+06 


»» 

99 

Deptford— Over  the  Sill  of  Outer  Dock  -  -     —  5     8 

271  Jf.  Dockyard.       ,,        Inner  Dock  -  -        -—78 

(applied  to  the  Heights  given  for  London.) 
London — Over  the  Sill  of  St  Katherine  Dock        -  -+79 

9,  London  Dock,  Hermitage  Entr.  -     —  o    a 

„  „  Wapping        „     -     +  29 

„  „  Shadwell,  Upper  -     -f-  $    2 

„  „  „         Lower  -     -4-  7  10 

„  Grand  Surrey  Dock        -  -     +  6  10 

„  New  Commercial  Dock,  Upper  ">  _ 

Entrance  -  -         -/       a     * 

„  Regent's  Canal  and  Dock  -—18 

„  New  Regent's  Dock      -  -+73 

„  West    India    Dock,   Limehousel    , 

Entrance  -  -        -j+4I° 

„  City  Canal  or  South  West  India  )    , 

Dock,  Limehouse        -  -  j  "*"  -3     4 

„  Commercial  Dock,  Upper,  Lime- 1  _        ft 

house  Reach  J        z 
w  „  „      Lower    „    -     +  6  10 

„  Millwall  Dock  -  -+53 

„  City  Canal  or  South  West  India  1    ,    A    Q 

Dock,  Blackwall  -  -/+  °    * 

„  West  India  Dock,  Blackwall      -     +211 

„  East  India  Dock  „  -+44 

„  Victoria  London  Dock  „  -     -f-  7  10 

Hull — Over  the  Sill  of  Humber  Dock  -  .+43 

„  Albert  Dock  -  -  -+63 

„  Victoria  Dock  -  -        -     4-  5     3 

„  Queen's  Dock        -  -  -+26 

„  Princes  Dock  -  -  -4-26 

„  Drypool  Basin        -  -  -+30 

„  Railway  Dock  -  -         -+43 

Middlesbrough — Over  the  Sill  of  the  Dock  -  -     +  4     1 

Hartlepool—  Over  the  Sills  of  Victoria,  West  or  Coal  Dock,  1,    <c    o 

Swainston  and  Jackson  Docks  -        -) 

(applied  to  the  Heights  given  for  Sunderland.) 
Sunderland— Over  the  Sill  of  Wearmouth  Dock         -        -+60 

„  South  Dock,  North  Entrance     +60 

»  „  South      Outlet,  \  ,    Q 

Inner  Gates -/ +  *    ° 
»  »  „     Outer    „        +10    o 

,,  Hendon  Dock  -  -     + 1 2    o 

„      No.  1.  Graving  Dock  -  -     +  2    o 

„      No.  2.  „  -  -         -     +  2    o 

JYewcastlc-upon-  Tync — Over  the  Sills  of  Northumberland  1 

Dock  and  Basin  -  -  j    +  9    4 

.,  Tyne  Dock  „  +   10     1 

(applied  to  the  Heights  given  for  North  Shields.) 
Leith — Over  the  Sills  of  East  and  West  Docks        -        -+07 

Sill  of  Albert  Dock  -  -     +  8     7 

„        Victoria  or  New  Dock  -  -+67 

„        Prince  of  Wales  Graving  Dock     +  $    ° 
Ctordiff— Over  the  Sill  of  E&at  Dock         -  -  -    —  6    a 
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Ft 

Bute  Docks.— Over  the  Sill  of  West  Dock    -  -         -  —  9 
(applied  to  the  Heights  given  for  Weston-super-mare.) 

Pembroke — Over  the  SHI  of  Dock  Entrance      -        -  -  +  3 

H.  31*  Dockyard. 

Holyhead — Over  the  Sill  of  Dock  Entrance      -        -        -  —  i 

Liverpool— 

Over  the  Sill  of  North  Carriers  Dock,  West  Passage  —  2 

„  South             „              West  Passage  —  2 

„  Canada  Half-tide  Dock,  W.  Entrance  —  o 

„  Northern  West  Lock  Entrance          -  —  2 

„  Southern  West  Lock  Entrance          -  —  2 

„  „               North  Passage  —  5 

„  „                South  Passage  —  o 

„  Canada  Dock,  South  Passages,  East  -  —  1 

„  „                         „                    West  -  —  1 

„  „        Lock        -                     -         -  —  o 

„  Huskisson  Dock,  East  Lock         -           -  —  1 

„  „             „        West    „            -          -  —  2 

„  Sandon  Dock,  West  Entrance         -        -  —  1 

„  Wellington  Half-tide  Dock,  East  Entrance  —   1 

„  „            „            „              West      „  —  1 

„  Wellington  Dock,  West  Passage      -        -  —  1 

„  Bramley-Moore  Dock,  North  Passage      -  —  2 

„  „                „             South  Passage      -  —  2 

„  Nelson  Dock,  South  Passage        -            -  —  1 

„  Stanley  Dock,  West  Passage           -        -  —  2 

„  Collingwood  Dock,  West  Passage             -  —  1 

„  Salisbury  Dock,  West  Entrances,  North  -  —  1 

•»  99          »                  i9                South   -  —  1 

„  Clarence  Graving  Dock  Basin,  N.  Passage  —  3 

„  „                „               „          S.  Passage  —  3 

„  Clarence  Half-tide  Dock,  West  Entrance  -  —  3 

„  „        Dock,  West  Passage          -        -  —  4 

„  Trafalgar  Lock,  North  and  South  Passages  —  1 

„  „         Dock,  South  Passage    -           -  —  3 

„  Victoria  Dock,  North  Passage          -        -  —  3 

„  „          South  Passage        -           -  —  1 

„  Waterloo  Dock,  Lock,  and  Entrances       -  —  0 

„  Corn  Warehouse  Dock  and  Entrances      -  —  0 

„  Princes  Dock  and  Locks,  North  Entrance  —  2 

„  „            „            „        South  Entrance  —  2 

„  Georges  Dock  and  Passage,  North  Entrance  —  3 

»  .»            »»            „          South  Passage  —  3 

„  Manchester  Dock,  West  Entrance           -  —  8 

„  „            Lock,  West  Entrance            -  —  4 

„  Canning  Dock,  West  Passage         -          -  — 

„  „       Half-tide  Basin,   two  West  En- 1  _ 

trances,  each  -  -  .  j 

„  Albert  Dock,  North  Passage            -        -  — 

„  „        „     East  Passage            -           -  — 

„  Salthouse  Dock,  North  Passage       -        -  — 

„  Wapping  Basin,  West  Passage        -         -  — 

„  „        „        North  and  South  Passages  — 

„  „        Dock,  West  and  South  Passages  — 

„  Kings  Dock,  South  Passage         -            -  —  3        * 

„  Queens  Dock  Basin,  West  Entrances,  North  —  1      J 

ft  n               «               n               South  —  1     3 

„  „              West  Passage            -          .  -1     ^ 

9>  ,»              South  Passage         -           •  —  1     6 

„  Coburg  Dock,  West  Entrauce        -         -  —  s    0 

„  Brunswick  Dock,  North  Passage     -        -  —  1   ( 

„  „         H^^\te  \>*&*  East  Passage  -  -a  * 
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ool— continued  :  Ft    in. 

the  Sill  of  Brunswick  Half-tide  Dock,  West  Entrance    —20 
w  Toxteth  Dock,  West  Entrance        -        -—30 

„  Harrington  Dock,  West  Entrance  -     -  6  10 

„  Herculaneum,  North  Passage        -  -—00 

„  „  South  Passage        -  -—00 

„  Garston  Dock,  North  Entrance,      -        -—20 

„  River  Craft  Dock,  Lock,  and  Eagle  Basin,  i  _  „ 

Outer  Gates  I  3 

„  »                »            n         Inner    ,,-—93 

„  Duke  of  Bridgewater's  Dock,  Outer  Gates     —  36 

„  „                „            „          Middle    „  -     —  8    6 

„  „                „            „          Inner      „  -     —  2     o 

„  Canada  Lock  and  Graving  Dock    -         -—03 

„  Huskisson  Lock  and  Graving  Dock          -—16 

„  Sandon  Graving  Docks,  Nos.  1  to  j,  East     —  4    6 

„  „  „  No.  6,  West        -     —  4    6 

„  Canning  Graving  Docks,  No.  1  -     —  9 

»  »  »  No.  2  -    —  7 

„         Queens  Graving  Docks,  No.  1         -        -     —  6 
„  „  „  No.  2         -        -     —  4    sj 

„  Brunswick  Graving  Docks.  No.  1    -        -     —  5     6 

„  „  „  No.  2    -        -     —  5    6 

„  Herculaneum  Graving  Docks,  No.  1,  West     —40 

„  „  „  2,  East      —40 

head— 
the  Sill  of  Morpeth  Dock  Lock,  River  Entrance,  ~)    , 

Outer  Sill  J  +  4    ° 
„  >,  „  „  Inner  Sill    +  4    o 

Passage  to  Morpeth  Branch  Dock  -  -+40 

Sills  of  Caisson  between  Egerton  Dock  and  Great ") 

Float J~  x 

„  „  East  and  West  Floats   -—06 

Lock  from  Low-water  Basin  into  Great  Float : 

Outer  Sill     +40 

Inner  Sill     -f   1     o 

Alfred  Dock,  River  Entrance      -     100  ft.  Lockj     +  4    ° 

50  ft.    do.       4-40 

30  ft.    do.       +40 

Passage  from    Alfred  Dock    to  f  100  ft.  Lock     +10 

East  Float  -  -\  50  ft.    do.       +10 

30  ft    do.       +10 
Graving  Dock  No.  1.  -  -  -—03 

„  2.  •  -  -—03 

(applied  to  the  heights  given  for  Liverpool.) 

the  Sill  of  North  Wall  Graving  Dock         •  -+63 

Old  Custom  House  Dock            -  -+35 

Georges  Dock             -                -  +  5     5 

„          Camden  Lock  of  Grand  Canal  Dock  -+70 
(applied  to  the  heights  given  for  Kingstown.) 
nderry — 

the  Sill  of  Graving  Dock             -                -  +69 
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TIDAL    CONSTANTS 


FOR 

&IOUS  BRITISH,  IRISH,  AND  EUROPEAN  PORTS. 

;  following  table  contains  Tidal  Constants  for  several  places  on 
ists  of  the  United  Kingdom  and  of  Europe,  which,  being  applied 
ing  to  the  sign  +  or  —  to  the  times  or  heights  belonging  to  the 
rd  port  to  which  each  of  them  is  referred,  will  afford  *  xesA^ 
of  determining  approximately  the  height  aa  we\\  a*  \tab\am&  q& 
iter  at  each  of  those  several  places. 


TIDAL  CONSTANTS. 


Coin  or  ImcLAifa 


*    / 


Skull 

Crook  ha  ven 

Dunraanus  Harbour 

Dunbeacon,  D  unman  ua  Bay 

Black  Ball  Harbour 

Castletown,  Bearharea 

Bantry  Harbour 

West  Cove,  Kenraare  River 

Valentia  Harbour    . 

Limerick,  R.  Shannon    . 

Mellon  „     .       . 

Foynes  Island     „     .       . 

Tarbert       .       „     .       . 

Kilrush       .       „     .       . 

Carrigaholt         „     . 

Kilbaha       .       „     .       . 

Rounds  tone 

Inislibofin    .... 

Westport  .       .       , 

Achillbeg 

Blackaod  Bay  (Quay)     . 

Broailliaven  Harbour      , 

I)":!-.  :.-■!  hi ,-:.>. >i.ir. (StlthillQuay) 

Kiilybegs  .       • 

Lough  Rossmore     .       . 

Gweedore  Bay  i  iJunlieg) 

Sbeephaven 

Riktbmullau,  Lough  Swilly 

Coleraine   . 

Port  Rush  . 

Ball  yeas  tie  Bay 

Lough  Larne    > 

Donaghadee 

Lough   Strangford    (Killard 

Point)     .... 

„       Strangford  Quay 
,.       Carlingford  (Bar)  or 

C  ran  field  Point 
Warrenpoint     . 
Howth 

Dublin  Bar  "     . 
Wicklow     . 
Arkloiv 

Wexford     .      . 
New  Rosa  . 
WaterFord  Bridge 
Dun  more    . 
Balliaacourty,  Dun  gar  van 
Youghal 
Ballycotton 
Kinsale        .      . 
Courtmacsherry 
Castle  to  wnsend  , 
|  Baltimore   . 


+  o  5 
+  o  13 
+  0  iy 


Gal  way. 


Sligo. 


Londonderry. 

Belfast. 

Kingstown, 


TIDAL  CONSTANTS. 


.'stand    . 
pie  Bridge 
ibe  . 


v titer  Dar 


•ad 


g  Road 

(Mumbles  Liglithoui 


H..v,  ii  (entrance) 
rd,  Goodie  Pier  . 


'  Island  . 
yn-ll,y„ 


:twood(WjTeLightho 

-le-  Sands 

oint 

i  Head  and  Port  Har 
on    ... 
.gton      .       .       . 
■rt    .      .      .      . 
Head     .       .       . 


s,  Isle  of  Man 


oory,  Isle  of  Mull 
:,  hie  of  Skye  , 
neer 

Lkb.     .     .     . 

,  Summer  Isles  . 
way,  Ifle  of  Lewis 
7Frath     .      .      . 


*  56 


Weston-super-marc. 


Liverpool. 


Holyhead. 
Greenock. 


TIDAL  CONSTANTS. 


Constants. 

Standard  Port  for 

Port*  or  Gunr  Djht.uk. 

Time. 

Height. 

II.   M. 

FT.  IN. 

Stromness 

+   °  3» 

Thurso. 

Lerwick 

+   a     a 

Wick    .... 

-  a  55 

Leith. 

Dornock  Road 

-  a  17 

n 

Croioarty    . 

-    2    21 

» 

Inverness    . 

-  i  59 

Banff   .... 

—  *  49 

» 

Peterhead   . 

-  i  43 

» 

Aberdeen    . 

-   *   '7 

N 

Stonehaven 

-  *     7 

M 

Montrose    . 

-  o  5a 

1. 

Arbroath    . 

—   O  +3 

If 

Tay  Bar      . 

—   O    II 

n 

B  roughly  Ferry 
Dundee       .       .       . 

+    05 
—   O  50 

+  0     a 

Sunderland. 

Dunbar       .       .       ■ 

-    I    14 

0    0 

M 

Berwick 

—    I      4 

H 

Holy  Island 

-    O    53 

i> 

Blyth   .... 

-    O      7 

» 

Tynemoutb  Bar 

—  0     a 

» 

Seahara       .       .       . 

-f  0     a 

■1 

Hartlepool  . 

+   06 

4-   0"    8 

"                                 1 

Whitby       .       .       . 

+  0  23 

"' 

Scarborough 

+  0  49 

+   1     5 

F 

Filey  Bay    . 

+  0  58 

» 

Flam  bo  10  ugh  Head 

-  '  59 

Hull. 

Bridlington        .       . 

—   1  5° 

.. 

Spurn  Point 

—   1     3 

.♦ 

Great  Grimsby.       . 

-  0  53 

—  1    8 

„ 

Lynn  and  Boston  Deep 

—  0  39 

n 

Wells  Bar  .       .       . 

-  0     9 

» 

„      Harbour . 

+   0  31 

it 

Blakeney  Bar    . 

+   0     1 

„ 

Yarmouth  Road 

-  a  51 

Harwich. 

Lowestoft  . 

-  a     9 

i) 

OrTordneaa 

-  0  51 

Nore    .... 

-  0     7 

Sheerneas. 

Chatham     . 

+  03+ 

„ 

Gravesend  . 

-  0  57 

London. 

Woolwich  . 

-018 

„ 

Greenwich  . 

—  0  34 

„ 

London  Docks .       . 

—   0   IO 

0    0 

» 

Margate 

-  a  17 

n 

Ramsgate    . 

_  3  23 

-  5    7 

» 

Deal     .... 

+  03 

Dover. 

Folkestone  . 

-os 

Dungeness .       . 

-  0  37 

» 

Rye  Bay     . 

+  08 

» 

Hastings     . 

-  0  19 

1- 

Beachy  Head    . 

+  0     8 

n 

Newhaven  .       . 

+   0  39 

Shoreham  . 

+    O   33 

—  1     3 

Littlehampton  . 

-  °    5 

Portsmouth. 

Selsea  Bill . 

+  04 

Bern  bridge  Point     . 

—  0  41 

»• 
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i  of  Gukat  Britain. 


Constants. 


Time. 


iptOIl     . 
3Wes 
amber  . 
Point   . 
lurch     . 


I  Breakwater 
t     . 

egis 

h    .       .       . 


nth 

th  Breakwater 

oe  . 


e 


sles  (St.  Mary) 


+ 
+ 
+ 
+ 
+ 


H.    M. 

I    II 

5^ 
41 

55 

41 

31 
40 

22 

38 

38 

17 

33 
6 

17 
29 

46 

13 
16 


o 
1 
1 
2 
2 

4 
o 

o 

o 

o 

o 

o 

o 

o 

o 

I 

I 


Height 


FT.  IN. 


-  s  10 


•  • 


Standard  Fort  for 
Reference. 


Portsmouth. 


99 

99 
99 

99 
99 

99 


Devonport, 


99 

» 
99 
99 
99 
99 
99 

99 


WESTERN   COAST   OF   EUROPE. 


NORTHERN  COAST  OF  EUROPE. 


ach  . 


jscan 


o 

le     . 
hausey 
(St.  Helier) 
ey  (St.  Peter  Port) 


-1 


11s 


+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 


o 
I 
I 

2 

2 
2 
2 
2 

2 
2 


»7 
6 

30 

4 
18 

26 

22 

38 

5° 
45 


•    • 


Brest. 


99 
99 

99 
99 
99 
9t 
99 
99 
99 
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J-jP  ■si:  « 


«? 


No&THKRK  CoASf  Of  EuBOFS. 


Alderney    . 
Cherbourg  . 
Barfleur 
La  Hougue 
Honfieur     . 
Quilleboeuf. 
Havre  . 
Fecamp 
Dieppe. 
Cayeux 
Boulogne    . 
Cape  Grisnez 
Calais  . 
Dunkerque . 
Nieuport     . 
Ostend. 
Flushing     . 
Antwerp    • 
Hellevoetsluis 
Rotterdam . 
Helgoland . 


Constants, 


Time. 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

-f* 

+ 

+ 

+ 
+ 

+ 

4- 

+ 
+ 
+ 
+ 


2  59 

4  * 

5  4 

4  55 

5  4* 

6  19 

6    4 

<5  57 

*9 
18 

'3 
15 


7 

7 
o 

o 


o  37 
o  56 

6 

13 
4^ 

5  *3 

3  18 

4  33 
o  33 


Height. 


FT.  IN. 


+  43 
-  9     7 

.    . 

+  4     2 


+   a     4 
+  o  10 


—  a  10 


Standard  Port  for 
Reference. 


Brest  ' 

99 

99 

99 

99 

99 

99 

99  ■ 

99  • 

Dover. 

99 

99 

99 

99 

99 

99 

99 

99 

99 
Harwich. 


SET  OF  THE  TIDES  ALONG  THE  SOUTH  COAST 

OF  ENGLAND. 

The  tides  about  Plymouth  Sound  are  tolerably  regular,  both  flood  and 
ebb,  generally  running  each  way  about  six  hours  and  ten  minutes  at  a 
mean.  In  Hamoaze  the  flood  stream  continues  to  run  up,  on  spring 
tides,  about  fifteen  minutes  after  high  water  at  Devonport  Dock- Yard. 

It  is  high  water  in  Catwatcr  rather  earlier  than  at  the  Dock- Yard ; 
but  with  strong  winds  from  the  southward  and  westward  the  tide  flows 
half  an  hour  longer  in  both  harbours. 

At  the  Breakwater  in  Plymouth  Sound  it  is  high  water  a  few  minutes 
earlier  than  at  the  Dock- Yard,  but  the  stream  drains  in  for  a  short 
time  after  the  water  has  ceased  to  rise. 

Abreast  of  Plymouth  Sound,  about  6  miles  from  the  land,  the 
streams  are  very  irregular  and  do  not  turn  with  the  tide  farther  out 
in  the  offing.  One  hour  and  three-quarters  before  high  water  at  the 
Dock- Yard  the  stream  makes  to  the  eastward  and  runs  about  E.  by  S. 
for  one  hour ;  during  the  next  hour  it  is  scarcely  sensible,  after  which 
it  turns  to  the  southward,  gradually  changing  to  W.S.W.  till  the  last 
quarter  of  the  ebb  on  the  shore,  when  it  veers  from  W.S.W.  to  W.N.W. 
During  the  first  3  hours  flood  on  the  shore,  its  direction  changes  from 
W.N.W.  to  N.W.,  when  it  begins  to  slacken,  and  to  set  about  North, 
till  at  the  last  4^  hours  flood  it  runs  E.  by  S.  as  at  first. 

Four  miles  south-west  of  the  Eddystone  the  stream  begins  to  run 
E.  by  S.  when  it  is  high  water  at  the  Dock- Yard,  and  continues  about 
two  hours  and  three-quarters,  when  it  slacks  and  shifts  to  the  south- 
ward. At  3£  hours  ebb  on  the  shore  it  sets  W.S.W. ;  at  4  hours 
W.  by  N.  ;  and  then  W.N.W.  until  low  water.  During  the  first  2 
hours  flood  on  the  shore  the  stream  sets  N.W.  by  W.,  and  loses  its 
strength  during  the  third  hour,  running  N.W.  and  North.  During 
the  fourth  hour,  what  little  stream  there  is  sets  N.N.E.  and  NJS. ; 
and  then  E.N.E  and  E.  by  N.  till  about  high  water,  when  its  direction 
is  E.  by  S. 
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From  BoltTftil'to  Start  Point,  at  4  miles  off  shore,  at  springs,  the 
eastern  stream  makes  at  2  J  hours,  before  high  water,  and  the  western 
stream  3  hour*  before  low  water  by  the  shore  ;  the  Btream  sets  along 
the  land,  and  its  greatest  velocity  is  2}  knots.  At  neaps  tho  torn  of 
the  stream  is  irregular,  varying  from  4  to  7  hours  after  high  and  low 
water  by  the  shore,  the  average  being  j  hours.  Its  rate  at  neaps  is  j  J 
knots :  off  the  Start  2^  knots. 

Off  Exmouth  Bar,  at  three  quarters  of  a  mile,  south  of  Straight  Point, 
it  full  and  change,  the  stream  turns  to  the  eastward  at  3  b.  40  m.  and  to 
the  westward  at  nh.  om.,  running  in  the  latter  direction  about  4$ 
bours.  The  direction  of  the  western  stream  for  the  first  2  hours  is 
W.S.W. ;  for  the  next  2  hours  west,  and  then  turns  gradually  to  the 
aorthward.  The  direction  of  the  eastern  stream  for  the  first  quarter  is 
E.N.E. ;  at  half-tide,  E.  by  N. ;  and  the  greatest  velocity  of  both 
Btreams  is  about  1  knot. 

Three  miles  south  of  Beer  Head,  the  stream  turns  to  the  westward  at 
10  h.  30  m.,  and  runs  in  that  direction  4  hours,  then  gradually  turns 
to  the  northward  and  runs  for  2  hours  between  W.N.W.  and  N.E.  by  N. 
It  may  be  said  to  turn  to  the  eastward  about  5  o'clock,  and  for  i\  hours, 
or  until  half  tido,  sets  from  N.E.  to  E.  by  N.,  and  for  the  next  3  hours 
gradually  turns  to  the  southward.  The  direction  of  the  tide  in  this 
position  is,  therefore,  round  the  compass,  with  little  or  no  velocity,,  as  even 
at  springs  it  scarcely  runs  a  knot,  and  that  only  for  a  very  short  period* 

In  West  Bay,  at  2  miles  N.N.W.  of  the  Bill  of  Portland,  at  full  and 
change,  the  tide  begins  to  turn  at  6h.  35m.  and  sets  as  follows  : 
1st  hour  of  the  ebb  by  the  shore,  at  Portland  Breakwater,  S.  \  E., 
i£  knots.  2d  hour,  S.  \  W.,  1}  knots.  3d  hour,  S.  by  W.  £  W.,  i£  knots, 
4th  hour,  S.W.by  S.,  three  quarters  of  a  knot.  5th  hour,  N.W.  j  N.,  nil 
5th  hour,  from  N.N.W.  to  N.  4  W.,  three  quarters  of  a  knot.  7th  hour, 
N.N.E.  to  E.  by  N.,  1  knot,  oth  hour,  S.E.  £  E.,  i£  knots.  1st  hour  of 
:he  flood,  S.E.  by  S.,  i\  knots.    2d,  3d,  4  th,  and  jth  hours,  S.S.E.,  2  knots. 

At  2\  miles  S.E.  £  S.  of  the  Bill  of  Portland,  near  the  west  end  of 
:he  Shambles,  the  1st  hour  of  the  flood  by  the  shore  sets  west,  at  the 
•ate  of  i\  to  half  a  knot.  2d  hour,  E.  £  N.,  half  a  knot.  3d  hour, 
E.  by  N.,  2|  knots.  4th  hour,  E.  by  N.  £  N.,  3$  knots.  5th  hour,  east, 
3}  knots.  At  the  1st  hour  of  the  ebb,  E.  by  S.,  3^  knots.  2d  hour, 
E.  by  S.  to  S.E.  by  S.,  2^  to  i£  knots.  3d  hour,  south,  1  knot. 
4th  hour,  S.W.  by  S.,  i£  knots.  5th  hour,  W.  by  S.  £  S.,  i\  knots. 
6th  hour,  W.  by  S.,  2  knots.  7th  hour,  W.  by  S.,  2^  knots.  8th  hour, 
W.  by  a  i  S.,  1 J  knots.  N.B.— About  a  mile  south  of  the  Bill,  at  half 
flood,  by  the  shore,  the  tide  sets  from  S.S.E.  to  S.E.  £  E.,  and  the  opposite 
stream  about  W.S.W.  ^  W. :  the  velocity  of  both  streams,  at  springs,  is 
from  5  to  6  knots;  but  although  the  tide  runs  with  such  violence  near 
the  Race,  about  a  mile  S.W.  of  the  Bill  the  tide  was  found  very  weak. 

At  5  miles  E.S.E.  of  the  Bill  of  Portland,  near  the  east  end  of  the 
Shambles,  the  1st  hour  of  the  flood  by  the  shore  sets  west,  i£  knots. 
2d  hour,  from  West  to  N.  by  E.,  very  weak.  3d  hour  about  E.N.E., 
very  weak.  4th  hour,  E.  by  N.,  2  knots,  <;th  hour,  E.  by  N.,  2}  knots. 
The  ist  hour  of  the  ebb  sets  E.N.E.,  3^  knots.  2d  hour,  E.N.E.,  3J 
knots.  3d  hour,  east,  2|  knots.  4th  hour,  east  and  E.  by  N.,  1^  knots. 
5th,  east,  N.  by  W.,  and  W.  by  N.,  very  weak.  6th,  7th,  and  8th, 
about  west,  from  2$  to  2^  knots. 

In  Portland  and  Weymouth  Roads  there  is  very  little  tide,  so  that 
the  stream  is  scarcely  sensible,  and  continues  to  be  very  moderate  along 
the  shore  from  Weymouth  to  St.  Albans  Head. 

S.S.W.  £  W.,  i£  miles  from  St.  Albans  Head,  the  western  stream,  at 
full  and  change,  makes  at  ioh.  45m.,  and  the  eastern  stream  at 
4h.  4jm. :  the  flood  and  ebb  are  of  equal  duration,  the  former  setting 
S.E.,  and  the  latter  from  W.N.W.  to  N.W.  by  W. ;  their  greatest 
velocity  being  at  half  tide  from  4J  to  4}  knots. 
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At  i  mile  S.E.  of  Duristone  Head,  at  full  and  change,  the  western 
stream  makes  at  ioh.  35m.,  and  the  eastern  stream  at  4I1.  ajjm.,  the 
former  setting  W.S.W.,  and  the  latter  E.N.E. ;  their  greatest  velocity 
being  about  3  knots :  the  indraught  of  the  flood  stream  in  thick  weather 
might  prove  fatal  to  a  ship  not  on  her  guard. 

At  a  third  of  a  mile  E.S.E.  of  Peverel  Point,  at  full  and  change,  the 
western  stream  makes  at  8h.  40m.,  and  the  eastern  stream  at  4b.  om. 
the  former  setting  S.W.  and  the  latter  N.E. ;  on  the  ebb  there  is 
dangerous  race  over  the  Ledge,  which  extends  about  a  mile  off  th 
Point.     The  velocity  of  the  ebb  stream  is  about  3  knots,  and  that  of  th 
flood  about  i£  knots.     Off  Old  Harry  at  three  quarters   of  a   mil 
N.E.  by  E.  of  Standfast  Point,  at  full  and  change,  the  western  strea 
makes  at  ph.  45m.,  and  the  flood  or  eastern  stream  at  4b.  10m.,  th 
flood  setting  from  N.E.  by  E.  to  N.  by  E.  at  the  rate  of  1  knot,  and  thi 
ebb  from  S.  by  W.  to  S.W.  2  knots. 

At  the  Needles,  at  full  and  change,  the  western  stream  makes  a 
1  oh.  om.,  and  the  flood  or  eastern  stream  at  3I1.  40m.,  and  the  velocit; 
of  both  streams  over  the  Bridge  and  in  the  South  Channel  is  from  3 
4  knots  ;  but  between  Hurst  Point  and  the  Island,  5 -J-  knots,  and  to  t 
southward  of  the  Bridge  about  2  knots.     In  the  Solent,  the  eastern 
flood  stream  makes  at  4I1.,  and  near  the  Bramble  at  4I1.  30m.* 

In  Freshwater  Bay,  about  1  mile  S.W.  of  Brook  Point,  and  the 
distance  off  Atherfield  Point,  at  full  and  change,  the  western  strea— 
makes  at  ioh.  25m.,  and  runs  at  the  rate  of  1  knot,  and  the  flood 
eastern  stream  at  2h.  35m.  from  2  to  2}  knots  ;  both  streams  take  t 
direction  of  the  coast.     W.  by  S.  4^  miles  from  St.  Catherine  Point,  t 
western  stream  makes  at  nh.,  setting  N.W.  |  W.  and  the  flood  or  easte 
stream  at  jjh.,  in  the  opposite  direction  S.E.  |  E.,  the  rate  of  both  bei 
from  2  to  4  knots  ;  but  at  1  mile  W.  by  S.  from  the  Point  the  streams 
N.W.  by  N.  and  S.E.  by  S.,  3  to  4  knots,  and  at  two  thirds  of  a  m 
S.S.W.  of  the  Point,  W.  by  N.  and  E.  by  S.,  with  the  same  velocity. 

Nearly  5  miles  S.S.E.  of  Dunnose,  at  full  and  change,  the  stre 
turns  at  ioh.  40m.  and  4I1.  30m.  and  sets  E.  £  S.  and  W.  by  N.  ;  ve 
city,  from  4  to  5  knots ;  but  S.E.,  2  miles  from  Dunnose,  the  flood  s 
E.  by  N.,  and  turns  at  the  same  time  as  in  Portsmouth  Harbour,  a 
the  ebb  W.  by  S.,  but  one  hour  earlier  than  it  does  in  the  harbour. 

Princessa.     At  the  N.W.    buoy,   at   full  and   change,  the    west 
stream  makes  at  10  o'clock,   and  runs  6  hours  W.  by  S.  £  S.     1 
eastern  stream  commences  at  4  o'clock,  and  sets  very  nearly  in 
opposite  direction,  E.N.E.     At  the  S.E.  buoy  the  tides  are  about  L 
an  hour  later,  and  set  as  follows ;  viz.,  the  western  stream,  first 
W.   J    S.,  gradually  becomes  more  southerly,  and  at   the  last  of 
tide  runs  S.W.  by  S.     The  course  of  the  eastern  stream  is  pretty  ne 
the  same  throughout  the  whole  of  the  tide,  E.  by  N. 

At  the  Nab  Light  Vessel,  the  tidal  stream  is  nearly  rotary,  whic 
probably  caused  by  the  Spithead  tide  meeting  the  tide  round  Dunn. 


*  la  the  Solent,  and  as  far  to  the  westward  as  Portland,  there  are  what  are 
the  first  and  second  high  waters.    This  double  high  water  is  probably  caused  by 
tidal  stream  at  Spithead,  for,  as  long  as  that  stream  runs  strong  to  the  westward 
tide  is  kept  up  in  Southampton  water,  and  there  is  no  fall  of  consequence  until 
stream  begins  to  slack  at  Spithead,  but  when  the  stream  makes  to  the  eastwar 
Spithead  the  water  falls  rapidly  at  Southampton.    After  low  water,  the  tide  rises  tl 
pretty  steadily  for  7  hours,  which  may  be  considered  as  the  first  or  proper 
water  ;  it  then  ebbs  for  an  hour  about  9  inches,  at  the  end  of  which  time  it  1 
commences  to  rise,  and  in  about  lj  hours  reaches  its  former  level,  and  somel 
higher  ;  this  is  called  the  second  high  water.    To  the  mariner,  the  knowledge 
the  high  water  at  Southampton  remains  nearly  stationary  for  rather  more 
2  hours  may,  in  some  cases,  be  important.     Similar  first  and  second  high  wi 
occur  on  either  shore  of  the  Solent,  as  shown  in  the  times  of  high  water  at  full 
change,  page  149. 

At  Havre,  on  the  French  coast,  the  high  water  remains  stationary  for  one  t».o*,r' 
with  a  rise  and  mil  of  3  or  4  inches  for  another  hour,  and  only  rises  and  falls  13  in.0^** 
for  the  space  of  3  hours  ;  this  long  period  of  nearly  slack  water  is  Tery  vtkm^b** 
to  the  traffic  of  the  port,  and  allows  from  15  to  16  vessels  to  enter  or  leave  the  ol^^** 
on  the  same  tide. 


/ 
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lomewhere  near  the  Light  Vessel ;  for  instance,  at  the  ist  hour's  flood 
by  the  shore  it  sets  East;  2d  and  3d  hours,  E.N.E.;  4th,  N.E. ;  5th, 
N.E.  by  N.;  (5th,  North;  7th,  N.N. W.  to  N.W.;  and  the  last  drain 
>f  the  flood,  N.W.  by  W.  The  ist  hour's  ebb  sets  W.  by  N. ;  2d 
iV.  by  S.  to  W.S.W. ;  3d,  S.W.  by  W.  to  S.W.  ;  4th,  S.W.  £  S.,  the  first 
»rt  of  the  jth  hour,  S.S.W.,  gradually  trending  to  the  southward  until 
ow  water  by  the  shore,  when  it  sets  S.E.  There  are  only  a  few  minutes 
ilack.  At  full  and  change,  the  eastern  stream  makes  at  8h.  30m.,  and 
he  western  stream  at  12I1.  15m. 

At  the  Warner,  at  full  and  change,  the  eastern  stream  makes  at 
1  o'clock,  and  runs  7^  hours  about  S.S.  E. ;  and  the  western  stream  at 
)h.  30m.,  and  runs  nearly  4^  hours  N.N.W. 

Near  the  Horse  Elbow,  the  tide  must  be  strictly  attended  to,  for  in 
nany  cases  it  sets  directly  over  that  shoal.  The  eastern  stream  makes 
it  2  o'clock,  2  J  hours  after  the  tide  on  the  shore,  and  runs  to  the  S.E. 
r£  hours;  the  western  stream  makes  at  ph.  15m.,  4!  hours  after  low 
vater  on  the  shore,  and  runs  nearly  5  hours  to  the  N.W. 

At  the  Dean  Elbow,  at  full  and  change,  the  eastern  stream,  which 
iets  over  that  shoal,  makes  at  2  o'clock,  runs  to  the  S.E.  for  2  hours, 
tnd  then  sets  east  for  the  remainder  of  the  tide,  5^  hours ;  the  western 
tream  makes  at  9I1.  45m.,  and  runs  W.N.W.  4^  hours. 

At  Spithead,  at  full  and  change,  the  eastern  stream  makes  about  2  o'clock, 
.£  hours  after  high  water  in  the  harbour,  and  runs  7  hours  S.E.  by  S. ; 
md  the  western  stream  about  9  o'clock,  2^  hours  before  high  water  in  the 
larbour,  and  runs  <;  hours  N.W.  by  N. 

In  Portsmouth  Harbour  the  flowing  continues  about  seven  hours, 
ind  a  narrow  stream  runs  in,  fifteen  or  twenty  minutes  after  high  water 
it  the  Dock- Yard.  From  the  result  of  three  years'  observations  taken 
it  the  Dock-Yard  it  appears  that  at  high  water,  slack  water  at  springs 
continues  for  eight  minutes,  and  at  neaps  sixteen  minutes. 

Looe  Stream.  At  the  western  entrance  near  the  Pullar  Buov,  at  full 
jid  change,  the  eastern  stream  makes  at  3I1.  45m.,  and  the  western 
tream  at  10  hours,  and  sets  S.E.  and  N.W.  Between  2  and  3  miles 
tutside  of  the  Boulder  Bank,  the  stream  turns  about  an  hour  later  ;  the 
astern  stream  setting  E.S.E.  and  the  western  stream  west.  Between 
he  Pullar  Bank  and  the  Middle  Owers,  the  eastern  stream  sets  E.S.E. 
ind  the  western  stream  west.  At  the  eastern  entrance,  near  East- 
trough  Head,  the  eastern  stream  makes  at  4I1.  30m,  and  sets 
2.  by  N.  ^  N.,  and  the  western  stream  at  9b.  50m.  west.  Off  the 
rest  end  of  the  Hooe  Bank,  the  eastern  stream  makes  at  4I1.  35m. 
ind  sets  E.S.E.,  and  the  western  stream  at  ioh.  30m.  W.  £  N. 

About  1  mile  S.S.E.  of  the  South  Foreland  Lighthouse,  the  stream 
>egins  to  set  to  the  eastward  about  ih.  30m.  before  high  water  on  the 
hore  at  Dover,  and  runs  from  N.E.  by  E.  to  E.N.E.  about  5^  hours,  or 
ill  4  hours  after  high  water :  it  then  turns  and  sets  W.  by  S.  f  S.  about 
'  hours.  At  Dover  the  flowing  stream  very  seldom  continues  more 
han  5  hours,  and  sometimes  scarcely  so  much  ;  it  is  nearly  the  same  at 
lamsgate.  To  the  northward  of  the  South  Foreland  the  streams 
hange  their  direction  to  N.E.  ■£  N.  and  S.W.  £  S. 

In  the  Downs  the  north-eastern  stream  begins  about  ih.  20m.  before 
igh  water  at  Dover,  and  continues  to  run  jh.  30m.:  it  then  turns  and 
uns  in  a  contrary  direction  till  2  hours  before  the  ensuing  high  water.* 

In  the  Gull  Stream,  1  mile  N.N.W.  from  the  Bunthead,  the  northern 
tream  begins  about  ih.  10m.  before  high  water  at  Dover,  and  con- 
inues  for  6  hours  :  it  then  turns  and  runs  in  a  contrary  direction  till 
£  hours  before  the  ensuing  high  water.  Its  direction  is  N.E.  f  N.; 
iut  the  last  hour  changes  to  E.N.E.,  and  even  to  the  southward  of  East ; 
be  last  hour  of  the  southern  stream  changes  from  S.W.  |  S.  to  W.S.W., 
nd  even  to  the  northward  of  West. 

*  For  the  tides  at  the  Southland  Head  and  Northsand  Head  of  the  Goodwin,  see 
ompartment  VL 
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Tides  on  the  East  Coast  of  Scotland  and  England. 

In  the  North  Sea  the  flood  tide-wave  enters  from  the  Atlantic  Ocean 
between  the  coast  of  Norway  and  the  British  Isles,  and  passes  through 
the  various  channels  formed  by  the  Shetlands,  the  Orkneys,  and  the 
north  point  of  Scotland.  The  average  rate  of  the  stream  in  the  offing 
is  very  moderate,  not  exceeding  a  knot  and  a  half;  but  that  part  of  the 
stream  which  enters  by  the  Pentland  Firth  acquires  a  furious  rapidity, 
amounting  at  spring  tides  even  to  eight  knots.  Immediately  on  quitting 
the  Firth,  however,  it  abates  in  strength,  as  it  diverges  into  open 
water ;  its  eastern  branch  filling  up  the  basin  of  the  North  Sea  as  it 
advances  towards  the  coast  of  Jutland  and  Holland ;  whilst  its  western 
branch,  more  or  less  confined  by  the  Dogger  and  other  outlying  banks, 
swells  along  the  shores  of  Scotland  and  England,  and  makes  high  water 
in  all  their  rivers  and  harbours  successively  till  it  arrives  in  the  Thames. 

The  following  remarks  will  assist  the  seaman  in  tracing  the  move- 
ment of  the  tide  stream  along  the  coast : — 

Off  Clythness  and  Ord  Head  its  rate  is  about  3  knots  at  the  springs 
and  i£  with  the  neaps,  and  continues  to  run  to  the  southward  till 
11  o'clock,  or  till  3 h.  40m.  before  high  water  at  Leith.  OffCovesea 
Point,  Burgh  Head,  and  thence  westward  towards  Fort  George  and 
Cromarty,  it  runs  about  an  hour  longer. 

Off  Cullcn  the  flood  stream  sets  slowly  to  the  eastward,  increasing  in 
velocity  as  it  advances :  off  Troop  Head  it  runs  till  1  o'clock,  or  till 
ih.  20m.  before  high  water  at  Leith;  off  Kinnaird  Head  it  attains  the 
rate  of  2  knots  on  springs,  and  is  still  accelerated  as  it  passes  Rattray 
Brigs  till  off  Peterhead,  which  is  occasioned  by  the  junction  of  the 
direct  stream  from  Duncansby  Head.  Six  miles  off  Kinnaird  Head  the 
stream  runs  to  the  southward  till  2,  and  at  12  miles  till  3  o'clock,  or 
till  40  minutes  after  high  water  at  Leith. 

Off  Buchanness  the  stream  attains  its  greatest  strength,  namely  4  knots 
on  the  springs,  and  2^  on  the  neaps  ;  but  off  Newburgh  it  decreases  to 
less  than  2  knots,  and  ceases  at  2  o'clock  ;  and  at  4  or  5  leagues  in  the 
offing  it  runs  till  3  o'clock,  or  40  minutes  after  high  water  at  Leith. 

The  stream  runs  past  Girdleness  till  2h.  30m.,  or  10m.  after  high  water 
at  Leith ;  springs  at  the  rate  of  2^,  neaps  i£  knots.  It  runs  across  the 
mouth  of  Montrose  Harbour  and  past  Red  Head  till  3  o'clock,  or  40  minutes 
after  high  water  at  Leith.  From  Red  Head  it  sets  into  St.  Andrews  Bay 
till  the  last  quarter,  which  sets  S.  and  S.S.E. ;  but  to  the  westward  of 
Red  Head  it  sets  W.S.W.  past  Arbroath  and  over  the  Tay  Bar. 

At  2  miles  without  the  Bell  Rock  Lighthouse  the  flood  continues 
running  to  the  southward  till  2h.  55m.  after  high  water  at  Leith ;  but 
between  the  Bell  Rock  and  Fifeness  it  changes  2  hours  earlier.  The 
first  part  of  the  latter  stream  sets  towards  May  Island,  the  middle  to 
the  South,  and  the  last  part  S.S.E.  The  first  part  of  the  ebb  sets  from 
E.X.E.  to  N.E.,  the  middle  N.N.E.,  and  the  last  part  more  northerly. 

About  a  mile  off  St.  Abbs  Head  the  flood  stream  runs  to  the  south- 
eastward till  2h.  55m.  after  high  water  at  Leith ;  but  at  5J  or  6  leagues 
in  the  offing  it  continues  a  quarter  of  an  hour  later.  About  3  miles  off 
Berwick  it  runs  till  4I1.  10m.  after  high  water  at  Leith. 

At  5  miles  off  North  Sunderland  Point,  and  at  the  same  distance 
south-eastward  of  the  Staples,  the  flood  stream  continues  till  30.  25m. 
after  high  water  at  Leith. 

About  2  miles  off  BIyth  Harbour,  and  4  miles  off  Tynemouth,  it 
runs  to  the  southward  till  3I1.  40m.  after  high  water  at  Leith ;  and  aL- 
4  miles  off  Sunderland,  a  quarter  of  an  hour  later. 

At  3  or  4  miles  off  Hartlepool,  and  at  the  same  distance  off  Whitby^ 
the  flood  stream  runs  to  the  southward  till  4b.  10m.  after  high  water 
at  Leith  ;  and  at  the  same  distance  off  Flamborough  Head  it  continues 
to  run  half  an  hour  longer. 
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ar  the  Norfolk  and  Suffolk  coasts  the  streams  of  tide  run  nearly 
el  to  the  shore.     Off  Wells  the  flood  runs  to  the  eastward  till 
Dck,  or  three  hours  after  high  water  on  the  shore. 
ir  miles  off  Cromer,  and  the  same  distance  off  Hasborough,  the  flood 
a  runs  along  shore  to  the  southward  till  ioh.  15m.,  or  ih.  45m. 
2  high  water  at  Harwich,  and  the  ebb  in  a  contrary  direction. 
a£  miles  off  Lowestoft  the  flood  stream  continues  to  run  to  the 
rT.  till  ih.  30m.  before  high  water  at  Harwich. 
Orfordness  the  flood  stream  continues  to  run  till  about  high  water 
irwich  Harbour ;  the  flood  sets  W.S.W.,  and  the  ebb  E.N.E. 
Margate  it  is  high  water  about  uh.  40m.  by  the  ground.     Near 
.ast  buoy  of  Margate  Sand,  at  the  first  of  the  flood,  on  the  shore  the 
m  sets   S.   by   W.,   veering  westward,  till  about  half  flood,   or 
5m.,  it  sets  west,  and  continues  veering,  till  at  high  water  it  falls 
;  at  N.N.VV.     The  ebb  stream  begins  at  N.E.,  veering  eastward, 
increasing  in  strength  till  about  half  ebb,  or  2I1.  4/;m.,  when  it 
S.E.  by  E.,  still  veering,   and    the   latter   part  with  diminished 
:ity,  till  at  low  water  it  falls  slack  at  south. 

1  the  River  Medway  the  flood  stream  runs  up  in  mid-channel  from 
itjr  to  twenty-five  minutes  after  high  water  at  Sheerness  Dock-Yard ; 
it  the  Nore  Light  Vessel,  although  it  is  high  water  by  the  ground  a 
minutes  earlier  than  at  the  Dock- Yard,  yet  the  stream  runs  up  the 
nes  for  half  an  hour  after  high  water  at  the  Yard, 
remains  to  be  noticed  that  the  direction  of  strong  winds,  as  well  as 
varying  pressure  of  the  atmosphere,  considerably  affect  both  the 
1  and  the  heights  of  high  water.  Thus  in  the  North  Sea  a  strong 
W.  gale  and  a  low  barometer  raise  the  surface  2  or  3  feet  higher, 
»use  the  tide  to  flow  all  along  the  coast  from  the  Pentland  Firth  to 
Ion  half  an  hour  longer  than  the  times  and  heights  predicted  in 
Tables.  Easterly,  S.E.,  and  S.W.  winds  produce  opposite  effects, 
b  will  be  felt  as  far  down  the  Channel  as  Dungeness.  On  the 
ary,  at  the  entrance  of  the  Channel,  at  Plymouth,  and  as  far  up  as 
and,  south-westerly  winds,  with  a  low  barometer,  raise  the  surface  of 
rater;  and  north-easterly  winds  and  a  high  barometer  always  lower  it. 


THE  TIDES  AMONG  THE  ORKNEYS. 

By  Captain  F.  W.  L.  Thomas,  R.N. 

great  rapidity  of  the  tidal  streams  among  the  Orkneys  makes   General 
rrect  knowledge  of  their  periods   and   velocities   of  the   utmost  Remark*. 
rtance  to  the  mariner. 

the  terrific  gales  which  usually  occur  four  or  five  times  in  every 
all  distinction  between  air  and  water  is  lost,  the  nearest  objects 
>bscured  by  spray,  and  everything  seems  enveloped  in  a  thick 
e;  upon  the  open  coast  the  sea  rises  at  once,  and  striking  upon 
ocky  shores,  rises  in  foam  for  several  hundred  feet,  and  spreads 
the  whole  country. 

le  sea,  however,  is  not  so  heavy  in  the  violent  gales  of  short  con- 
ince  as  when  an  ordinary  gale  has  been  blowing  for  many  days ; 
whole  force  of  the  Atlantic  is  then  beating  against  the  Orcadian 
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shores,  rocks  of  many  tons  in  weight  are  lifted  from  their  beds, 
roar  of  the  surge  may  be  heard  for  twenty  miles ;  the  breaker 
the  height  of  sixty  feet,  and  on  the  North  Shod,  which  lies 
N.W.  of  Costa  Head,  the  broken  sea  is  visible  even  at  Skail  and 

Similar  effects  may  be  witnessed  in  any  stormy  region,  but  h 
are  increased  by  the  power  of  the  tidal  stream,  and  when  ti 
mass  of  water  is  in  motion,  a  very  slight  inequality  at  the  bottoo 
sea  is  indicated  by  a  ripple  on  the  surface,  so  that  by  these  meai 
detected  shoal  spots  (to  the  eastward  of  North  Ronaldsh 
depth  of  47  fathoms,  though  the  difference  in  depth  was  but 
On  the  rocky  bank  of  the  North  Shoal,  which  is  about  4 
length,  the  ripple  readily  distinguished  any  inequality  of  10  and 
at  a  depth  of  30  fathoms,  even  when  the  stream  was  moving 
mile  per  hour.  It  is  only  in  calm  or  very  fine  weather  th 
ripplings  can  be  observed,  but  when  the  wind  increases  upon  a 
tide  the  sea  will  break  over  every  inequality  of  the  sea  bottom, 
broken  seas  are  dangerous,  and  during  the  survey  of  these  Islam 
often  been  in  great  peril  from  moving  the  ship  before  sufficient  1 
elapsed  for  the  sea  to  become  quiet. 

The  body  of  the  tide-wave  comes  from  the  N.W.,  and  ma 
water  on  the  whole  west  coast  of  the  Orkneys  at  nearly  the  sac 
the  establishment  for  Stromness  being  9  o'clock,  and  that  fc 
wall  in  Westra,  is  about  6  minutes  later.  At  the  north-east  en 
Orkneys  it  is  but  a  few  minutes  later  than  at  the  north-wes 
establishment  for  Otters  Wick  is  ph.  13m. ;  but  the  tide  there 
bably  retarded  by  having  to  pass  over  the  shoal  water  at  the  1 
the  bay. 

On  the  south-east  side  of  the  Orkneys,  in  Holm  Sound,  1 
water  there  being  derived  from  the  tide-wave  entering  by  the  . 
Firth  takes  place  about  9I1.  35m. 

The  vulgar  establishment,  or  time  of  high  water,  full  and  ne 
varies  greatly;  the  mean  of  nine  observations  at  Otters  Wi< 
9b.  13m.,  but  they  vary  between  8h.  58m.  and  ph.  42m. 

When  the  tide  has  to  pass  through  a  narrow  or  shallow  cha 
retardation  is  very  great;  thus  it  is  high  water  an  hour  earlu 
mouth  of  Eynhallow  Sound  than  at  Kirkwall,  though  the  distan 
1 1  miles ;  and  by  levelling  across  Sanda  (about  half  a  mile),  it ; 
that  when  it  was  high  water  at  Otters  Wick,  the  sea-level  w 
8  inches  above  the  sea-level  of  Catasand,  and  that  high  wi 
ih.  43m.  later  at  Catasand  than  at  Otters  Wick. 

The  mean  range  of  tide  at  springs  in  the  North  Isles  of  the 
is  1 1  feet  2  inches,  and  at  neaps  5  feet  6  inches. 

Extraordinary  springs  may  be  3  feet  4  inches  above  or  b 
mean ;  this  result  is  greatly  increased  by  the  semidiurnal  inequi 
in  some  instances  the  difference  in  the  rise  of  two  consecutive 
been  observed  to  amount  to  2  feet  10  inches. 

In  the  South  Isles  the  mean  range  at  springs  is  about  1 
than  in  the  North,  being  10  feet ;  at  neaps  5  feet 

The  passage  from  the  westward  round  the  North  end  of  the 
is  rendered  somewhat  treacherous  by  the  peculiar  set  of  the  1 
the  body  of  the  flood  stream  coming  from  the  north-west,  a  si 
be  6  or  7  miles  to  the  northward  of  the  Mull  of  Papa  to  di 
of  North  Ronaldsha.  The  first  half  of  the  flood  sets  from  i 
right  for  North  Ronaldsha  (S.E.  b.  £.  A  E.),  and  should  the  1 
while  the  flood  is  running,  there  would  be  a  great  probability 
ingashore. 

The  flood  stream  passes  slowly  the  North  coast  of  Westn 
ing  a  weak  offset  between  Papa  and  Aikerness),  and  joins  t 
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ff  Moul  Head,  where  a  bore  or  rfat*  is  formed,  which  stretches  Bore  off  Papa, 
tiles  to  sea.  The  tide  here  runs  about  6  knots ;  between  Papa  Raie  0j  j^e. 
th  Konaldsha  3  knots;  but  near  North  Ronaldsha  the  rate 
reases  to  6  knots,  passing  over  the  Altars  of  Linnay  and  Seal 
rith  great  violence.  The  flood  splits  on  the  West  coast  of 
Dnaldsha  with  the  Established  Kirk  (the  southernmost)  in  one 
nail  byre ;  and  should  a  vessel  be  drifting  down  on  the  island, 
Id  endeavour  to  pass  to  the  southward,  when  she  will  go  clear 
hing. 

al  Skerry  there  is  a  bad  rost  with  southerly  winds,  and  the  Seal  Skerry 
1  at  six  knots  between  that  point  and  Dennis  Head;  it  does  *&**<• 
jver,  touch  the  shore,  but  leaves  a  small  eddy  or  counter-tide,  North 
ats  can  turn  up  as  far  as  the  Skerry.  Ronaldsha, 

de  sets  strongly  between  Fair  Isle  and  the  Orknevs.     For  on   Tide  Streams 
sion  having  Dennis  Head  bearing  S.  £  E.  distant  8  miles,  the  £?*trf  a? 
ing  set  S.E.  f  S.  for  three  hours,  and  being  then  high  water  011   q  £ 
,  it  shifted  its  direction  3!  points  ;  that  is,  it  set  South  for  the  ' 

;e  hours,  or  until  it  was  half-ebb  on  the  shore,  its  greatest  rate 
een  3  to  4  knots.  An  hour  before  this,  the  vessel's  track 
1  take  a  curved  form,  which  continued  to  grow  sharper  as  the 
de  decreased,  so  that  without  any  stopping,  we  found  ourselves 
pith  the  ebb  stream  North,  and  parallel  to,  but  at  the  distance 
es  from,  our  former  track.  The  ebb  stream  continued  steadily 
r  four  hours,  running  2*8  at  its  strength,  after  which  it  began 
to  the  eastward  ;  the  stream  thus  appearing  to  describe  a  long 
revolving  in  the  direction  of  the  hands  of  a  watch. 

1  appears  that  when  it  is  half-flood  on  the  shore,  it  is  slack   Tide  and  half" 
the  stream ;  that  when  it  is  low  water  on  the  shore,  the  flood-  *&*• 
1  running  strongest,  but  changing  its  direction  from  S.E.  f  S. 
and  that  the  reverse  happens  during  ebb  tide, 
observations  will  show  how  little  dependence  can  be  placed 
lirect  course  among  these  treacherous  tides ;  and  those  who 
n  beating  about  for  some  days  against  a  head  wind  are  par- 
exposed  to  this  danger.     It  is  a  common  remark   with   the 
'  North  Ronaldsha,  that  all  vessels  come  ashore  with  the  flood 
1  it  is  readily  seen  how  this  takes  place,  for  the  accident  of  it 
her  flood  or  ebb  tide  will  make  a  difference  of  between  30 
iles  in  position. 

ood  stream  from  Runabrake  sets  into  North  Ronaldsha  firth  North 
e  of  3  knots  ;  from  the  Holms  of  Eyre  it  sets  over  the  Baas  of  RonMsha 
ind  both  streams  passing  through  the  firth  at  the  rate  of  4  FtrtfL 
ntinue  to  run  two  hours  after  high  water  on  the  shore. 

e  Start  the  first  of  the  flood  sets  to  the  southward  at  4,  but  Start  of  Sanda. 
as  the  stream  grows  older,  to  S.W.     There  is  an  extremely 
off  the  Start  with  southerly  winds  and  flood  tide ;  it  stretching  ■Wh- 
iles to  sea,  but  being  heaviest  near  the  shore. 

>n   Westra  and   Sanda  the   stream   is  scarcely  sensible,   but  Calf  and  Lashy 
'  strength  as  it  approaches  Calf  Sound  and  Lashy  Sound,  it  Sounds. 
irough  those  narrow  passes  at  the  rate  of  6  knots;  but  de- 
to  2  or  3  knots  in  Eda  Sound,  where  the  stream  falls  into  the 
Firth.    In  those  Sounds  the  stream  runs  i£  hours  after  it  is 
»r  on  the  shore. 

irness  Sound  the  tide  begins  to  the  eastward  half-an  hour  before  Spumes* 
water  on  the  shore,  or  1}  hours  before  it  is  low  water  in  the  Sound* 
nd  turning  every  six  hours.     This  stream  is  like  a  mill-race  in 

nounced  renst)  a  Scandinavian  word,  meaning  a  roaring,  broken,  tidal  sea, 
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Stronsa  and 
Westra  Firtlis. 

North  Shoal 


Brough  of 
Birsa, 


West  coast  of 
Rowsam 


Skea  Skerries. 


Kili  Holm. 
War  Ness, 


Stronsa  Firth. 


Weatherness 
and  Fara  Ness 
Sounds. 


ihapinsha. 


Sound. 


Wyre  Sound. 
Swine  Holm. 


Between  Gairsa 
and  Shapinsha. 

and  by  Wm-k 
Head. 


the  narrows  when  passing  Spur  Ness,  but  it  speedily  becomes 
in  Sanda  Sound,  and  off  Kettletaft  it  scarcely  runs  2  knots* 

In  the  Stronsa  and  Westra  Firths,  which  form  one  contim 
nearly  straight  channel,  the  tide  stream  is  very  rapid,  as  throi 
and  Enhallow  Sound  the  body  of  the  ocean  tide  is  discharged. 

At  the  North  Shoal,  which  is  ij  miles  from  the  entrance  oft 
the  tide  sets  W.  by  S.  (towards  the  entrance),  and  at  springs 
runs  2  miles  an  hour ;  neaps  about  one. 

Along  the  coast  of  West  Mainland,  or  Pomona,  the  strean 
sensible  off  the  points ;  but  off  the  Brough  of  Birsa  the  flood  sti 
to  the  northward  for  two  hours  after  it  is  high  water  on  tl 
when  its  greatest  rate  is  2  knots. 

From  the  Brough  of  Birsa  the  flood  sets  along  shore  for  C 
Sacquoy  Heads,  increasing  in  velocity  as  it  approaches  th< 
Firth.     The  influence  of  the  indraught  through  Eynhallow 
scarcely  felt  beyond  a  line  joining  Costa  Head  and  the  Reef  of  C 

The  flood  stream  runs  South  along  the  West  coast  of  Wes 
the  Noup  to  the  point  of  Skea,  and  over  the  Skea  Skerries, 
them  and  Rowsa  the  stream  acquires  great  force,  even  6  ki 
does  not  turn  for  two  hours  after  high  water  on  the  shore, 
weight  passes  close  round  Kili  Holm,  and  crosses  for  War  > 
South  Point  of  Eda,)  and  the  Greenholms. 

At  War  Ness  the  tide  stream  runs  7  knots,  and  the  rest  is  ; 
passable  during  southerly  gales  and  spring  flood.  At  that 
Sound  between  the  Gio  Ness  of  Shapinsha  and  War  Ness  is  ii 
commotion,  and  when  bound  to  Stronsa,  a  line  of  breakers  m 
times  be  seen  roaring  and  foaming  within  half  a  cable's  leng 
vainly  looking  for  a  gap  or  smooth. 

The  main  stream  from  War  Ness,  joined  by  the  Stream  from  Ed 
sets  past  Itousholm  Head,  and  clear  of  Auskerry  to  the  open  1 
from  the  Greenholms,  past  Shapinsha  and  Deerness,  where  it 
by  the  String,  the  usual  name  for  the  direct  run  of  the  stream  fi 
hallow  Sound  by  Gairsa,  Eiler  Holm,  and  Deerness.  lis  rate 
Shapinsha  and  Rousholm  is  6  knots,  and  between  the  Mull  of 
and  Auskerry  about  4  knots. 

The  tides  in  Weatherness  and  Fara  Ness  Sounds  are  pecu 
stream  turns  to  the  eastward  as  soon  as  the  tide  has  ceased  to 
the  shore ;  that  is,  the  flood  stream  makes  i\  hours  before  i 
Westra  Firth.  The  stream  pours  through  the  narrows  of  We 
and  Fara  Ness  Sounds  at  the  rate  of  4  knots,  and  then  sets  vcr 
towards  Calf  Sound. 

A  very  weak  stream  runs  south  through  Howan  Sound  di 
flood,  and  it  is  also  weak  on  the  East  side  of  Egilsha ;  for  the  bo 
stream  goes  transversely  across  the  channel,  and  leaves  comp 
still  water  along  Egilsha  and  the  North  side  of  Shapinsha. 

The  flood  stream  from  Costa  Head  and  the  reef  of  Quem 
towards  Eynhallow,  and  divides  there,  passing  Burgher  and  1 
Race  at  the  rate  of  7  knots ;  the  streams  unite  when  past  the  ii 
do  not  average  more  than  4  knots  down  Eynhallow  Sound. 

A  very  weak  stream  passes  eastwards  through  Wyre  S01 
another  South  of  Wyre  island ;  but  off  Swine  Holm,  where  t 
stream  unites  with  that  from  the  Westra  Firth,  the  rate  scarce 
2  knots.  In  the  narrow  channels  among  the  group  of  Holms 
Gairsa  and  Shapinsha,  the  flood  sets  southerly  6  knots. 

The  main  stream  from  Eynhallow  Sound  passes  S.  of  Ga 
thence  transversely  to  Slromberry  Head,  and  on  through  S 
Sound.  The  tide  stream  is  narrow  in  its  passage  between  Wo 
and  Eller  Holm,  nor  does  the  String  expand  for  some  distan 
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pining  that  place ;  the  rate  at  springs  is  about  3  knots,  and  the  stream 
does  not  turn  till  i£  hours  after  high  water  on  the  shore. 

The  flood-stream  running  through  Hoy  Sound  commences  on  the  jf^  Sound. 
North  Side  at  the  Millstone  Quarry,  4  miles  from  Hoy  Mouth,  and  on 
the  South  from  Hoy  Head;  the  indraught  is  scarcely  felt  5  miles  outside 
the  entrance. 

In  Hoy  Mouth  the  rate  of  the  stream  is  4  knots,  until  it  divides 
upon  Gremsa,  when  the  rate  increases  to  6  knots ;  one  stream  passing 
through  BurwicK  Sound,  the  other  between  Gremsa  and  Stromness.  BurwickSound. 
The  tide  goes  over  the  Skerry  Ness,  and  from  thence  sets  fair  for  the 
Skerries  of  Clestron,  where  it  divides,  one  stream  running  up  and  fill- 
ing the  Bay  of  Irland,  and  at  half  flood  setting  as  a  back-tide  out  of 
Cairston  Road ;  the  other  setting  rather  off  shore  at  first,  and  then 
towtrds  Houton  Head.  From  Burwick  Sound  the  stream  sets  along  the  Houton  Head. 
ihore  of  Hoy  to  Green  Head,  the  rate  being  scarcely  3  knots ;  and 
Gremsa  causes  a  large  arrear  of  slack  water  m  the  middle  of  the  Sound. 
After  passing  Houton  Head,  the  flood  stream  becomes  diffused  in 
Scapa  Flow,  and  is  only  sensible  off  that  point;  its  general  direction  Scapa  Flow. 
m  towards  Holm  Sound,  and  at  the  Barrel  of  Butter  it  scarcely  runs 
a  knots  at  springs.  On  the  West  side  of  Holm  the  stream  drains 
along  shore  to  Halcrow  Head,  where  it  meets  the  stream  from  the 
Pentland  Firth. 

The  tide  stream  runs  with  greater  velocity  and  turbulence  through  the  Pentland  Firth. 
Pentland  Firth  than  in  any  other  part  of  the  Orkneys ;  so  that  with  a 
strong  gale  and  a  weather  spring-tide  the  sea  is  in  many  places  un- 
payable, and  after  the  wind  has  gone  down,  the  sea  continues  to  break 
with  great  violence  for  some  days,  indeed  in  a  sailing  ship  more  danger 
is  to  be  apprehended  from  a  calm  than  from  a  gale  of  wind.  The  tide 
vare  from  the  Atlantic,  opposed  by  the  West  coast  of  the  Orkneys,  is 
pressed  against  the  shores  of  Caithness,  where  at  Thurso  the  tide  rises 
nearly  5  feet  higher  than  at  Stromness,  though  the  latter  is  but  20  miles  to 
the  northward.  This  accumulated  mass  of  water  finds  egress  through  the 
Pentland  Firth,  where  the  velocity  of  the  stream  near  the  Little  Skerry 
was  said  by  Captain  Otter  to  have  acquired  the  rate  of  10  knots. 
At  the  Great  and  Lother  Skerries,  which  resist  a  large  body  of  the  tidal 
stream,  the  water  is  sensibly  higher  by  1  or  2  feet  upon  the  stream 
side,  and  a  small  rapid  is  formed,  of  little  height  indeed,  but  of  great 
power.  Vessels  that  have  drifted  upon  this  rock,  when  covered  by  the 
tide,  have  been  rolled  over  it,  and  sunk  in  deep  water  on  the  other  side. 

The  establishments  of  the  following  places  in  the  Pentland  Firth  were 
determined  by  Captain  Otter : — 

Establishments. 


Places. 


Ibtno,  Bormbtter  Road 

*oeswbyNea» 

fetta*  forth  Side 

***•>  East  Side    - 
tr— Wert  Bid* 
ftttUud    Head,   Great 

•tony,  Bart  Side 
^>       Great  Skerry 

frfrtSida  • 

tidtwiU 


High 
Water. 

Rise  above  the 

mean  level  of 

L.W.  ordinary 

Springs. 

Range,  or  Riso 

between 
L.W.  and  H.W. 

Spring. 

Neap. 

At 
Springs. 

At 
Neaps. 

h.   m. 

8  28 

xo    14 

9  47 

xo    94 
9    35 

«      4 
xo    53 

9      3 

ft.    in. 
13     3 

8     6 

7      6 

7      9 

ft.  in. 
9     6 

6     0 
6     0 

6     6 

ft.    in. 
13     3 

8     6 

7     6 

7     9 

ft.    in. 
5     9 

4     0 

4     0 

3     0 

Rbha&ks. 


Deduced  from  4  years' 

observations. 
Mean  of  19  comparisons, 

bnt  very  irregular. 
Mean  of  xa  comparisons 

with  Thurso. 


Mean  of  33  comparisons 


with  Thurso. 


Mean  of  7  comparisons 
with  Thurso. 
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Bate. 


Direction. 


Hoxa  Sound. 


HoJm  Sound. 

Water  Sound. 
Cantick  Sound. 

East  side  of 
Hoy. 

Pentland  Firth ; 
round  Swona  ; 


from  Widewall. 


Pentland 
Skerries. 


The  directions  as  well  as  the  velocities  of  the  tidal  streams  in  tb< 
Pentland  Firth  vary  with  the  hour  of  the  tide ;  and  in  almost  ever} 
case  the  flood  takes  a  more  southerly  direction  as  the  tide  grows  older, 
and  the  contrary  with  the  ebb. 

The  flood  stream  comes  South  along  the  shore  of  Hoy,  and  East  along 
the  coast  of  Caithness  ;  and  the  indraught  increases  in  approaching  tk 
entrance.  Between  Turn  Ness  and  Dunnet  Head  the  usual  spring! 
rate  is  7  knots,  but  as  they  round  the  South  end  of  Swona  and  Xortl 
end  of  Stroma,  it  rises  to  9  knots,  and  when  rushing  past  the  Grea 
Lother  to  10.  About  i£  hours  after  it  is  high  water  on  the  shore 
the  flood  stream  makes  strong  along  the  coast  of  South  Walk,  m 
curving  to  the  northward  of  Swona,  washes  the  Great  Lother,  an' 
passes  to  the  northward  of  the  Pentland  Skerries. 

At  a  later  period  of  the  tide,  the  stream  from  Brims  Ness  goes  direc 
to  the  South  end  of  Swona  and  to  the  Southward  of  the  Pentland  Sker 
ries;  so  that  after  it  is  half  flood  in  the  stream  (equal  to  high  water  Of 
the  shore),  if  a  ship  is  a  mile  to  the  southward  of  Brims  Ness,  she  wil 
pass  a  mile  to  the  southward  of  Swona,  and  the  same  distance  to  th 
southward  of  the  Skerries. 

From  Cantick  Head  the  flood  stream  sets  past  Stangar  Head,  ani 
crossing  Hoxa  Sound  divides  on  the  Lime  Kiln ;  one  very  weak  strean 
setting  to  the  southward  along  South  Ronaldsha,  while  the  other  run 
about  4  knots  towards  Water  and  Holm  Sounds. 

Through  Holm  Sound  the  rate  of  the  stream  is  6  knots  where  strongest 
and  it  turns  at  one  hour  after  it  is  high  water  on  the  Shore.  The  rat 
through  Water  Sound  is  4  knots. 

From  Cantick  Head  a  weak  stream  runs  northwards,  filling  Loo 
Hope  and  the  bays  on  the  east  side  of  Hoy,  and  finding  outlets  throug 
Gutter  and  Weddel  Sounds ;  the  rate  at  springs  in  the  narrowest  pai 
of  these  Sounds  is  2  knots. 

Between  Cantick  Head  and  Swona  the  general  direction  of  the  streai 
is  towards  South  Ronaldsha,  and  southward  between  it  and  Swona 
but  it  is  almost  impossible  to  predict  exactly  what  direction  a  driftin 
vessel  would  take  ;  with  Barth  Head  open  North  of  Swona,  the  fin 
quarter  flood  would  send  her  to  the  northward  of  that  island,  and  throug 
the  mid-channel  between  it  and  South  Ronaldsha ;  but  the  half  floe 
would  probably  press  her  too  close  to  Barth  Head,  and  perhaps  c 
the  Great  Lother. 

The  first  of  the  flood  stream  from  Widewall  sets  direct  on  Barl 
Head  and  the  Lother,  so  that  in  light  winds  vessels  should  in  all  ca* 
pass  as  near  to  the  North  Head  of  Swona  as  possible.  As  a  gener 
rule,  if  a  ship,  having  left  Widewall  with  light  winds  and  flood  tid 
should  drift  nearer  to  Swona  than  Barth  Head,  she  will  be  likely  1 
clear  the  Lother — if  nearer  to  Barth  Head,  she  will  go  too  close  to  th 
rock. 

When  the  flood  stream  first  makes  at  the  north  head  of  Swona, 
first  sets  across  the  channel,  but  presently  turns  to  the  southward,  passu 
clear  of  the  Lother,  and  then  to  the  northward  of  the  Pentland  Skerrie 
but  after  half  flood  in  the  stream,  equal  to  high  water  on  the  shore,  tl 
stream  from  the  north  end  of  Swona  bends  round  to  the  southward  • 
these  islands,  and  consequently,  at  a  certain  period  of  the  tide,  « 
towards  them. 

Between  the  Lother  and  the  Skerries  the  flood  stream  sets  fair  out  I 
sea,  about  E.S.E.,  joining  the  main  stream  from  Stronsa  Firth. 

From  the  South  end  of  Swona  the  first  flood  sets  right  on  the  ft* 
Skerry,  dividing  there,  and  running  7  knots  close  to  the  North  web 
On  the  South  side  the  stream  sets  off  (leaving  a  narrow  eddy  inside^  * 
firot  towards  the  Little  Skerry,  but  it  gradually  curves  and  ^oes  dearo 
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the  Clette.  A  vessel,  however,  must  be  very  near  the  Great  Skerry  to 
drift  in  that  direction ;  if  only  half  way  between  the  Great  and  Little 
Skerries  she  would  infallibly  drive  upon  the  rocks,  where  the  current 
ran*  like  a  mill-stream.  It  must  be  observed,  ■  that  the  general  ten* 
deney  of  the  flood-stream  is  to  set  clear  to  the  westward  of  the  Skerries, 
and  that  a  vessel  must  be  very  near  the  opening  between  the  Great 
and  Little  Skerries  before  she  would  feel  its  indraught  After  half 
tide  in  the  stream,  the  set  of  flood  from  Swona  goes  well  clear  to  the 
southward  of  the  Pentland  Skerries. 

1  cannot  state  with  the  same  personal  confidence  the  direction  of 
the  streams  of  tide  on  the  South  side  of  the  Pentland  Firth,  but  the 
experiments  of  Capt  Otter  show  that  the  flood  stream  from  Dunnet 
Head  and  St  Johns  Point  has  a  tendency  to  pass  to  the  northward 
of  Stroma,  so  that  a  buoy  set  adrift  within  half  a  mile  of  Mey  Bay  Inner  Sound. 
will  not  float  through  Inner  Sound,  but  rather  drift  on  shore  on  the 
west  side  of  Stroma ;  and  from  this  it  would  appear  that  a  vessel  one 
mile  to  the  northward  of  Dunnet  Head,  with  strong  flood,  will  go  well 
dear  to  the  northward  of  Swona. 

The  last  of  the  flood  stream  is  pressed  down  upon  Duncansby  Head,  Duneansby 
where  it  does  not  cease  running  till  4  hours  ebb  on  the  shore ;  for  which  &#**• 
reason,  when  a  vessel  is  turning  up  from  the  southward,  she  should  rather 
endeavour  to  enter  the  Firth  upon  the  North  side,  when  she  will  usually 
be  able  to  get  as  far  as  Brough  Ness  while  the  flood  is  still  running. 

There  are  large  eddies  under  Stroma  and  Swona  with  the  flood,  Eddies  of 
and  where  they  meet  the  main  stream  little  whirlpools  are  produced,  Swnaand 
which  credulity  has  exaggerated  into  objects  of  importance ;   on  rare  ^troma* 
occasions  they  might  be  dangerous  to  boats. 

It  is  almost  still  water  to  the  eastward  of  the  Skerries  during  flood,  Eddies  of 
and  a  large  eddy  is  formed  between  the  Great  Lother  and  Old  Head,  Pentland 
commencing  at  half-flood  on  the  shore  ;  it  is  called  Liddel  Eddy,  from  ^Tf^Sf' 
1  ftrm  of  that  name  in  South  Ronaldsha.  Llddd  Eddy' 

Wnerever  the  tide  stream  is  rapid  past  any  point  there  is  always  an 
eddy  on  the  opposite  side,  and  these  eddies  increase  as  the  tide  grows  older, 
tiM  at  last  only  a  narrow  stream  of  the  former  tide  is  left ;  this  may  be 
*cH  witnessed  in  Hoy  Sound,  where  the  flood  stream  is  sometimes 
diminished  by  the  encroaching  ebb  to  20  and  30  feet  in  breadth. 

The  indraught  of  the  ebb  stream  to  the  Pentland  Firth  is  felt  at  a  Ebb  stream, 
considerable  distance  from  the  entrance,  so  that  vessels  leaving  the 
Moll  of  Deerness  in  calm  weather  are  sometimes  drifted  into  the  Pent- 
bod  Firth.  From  Copinsha  the  stream  runs  nine  hours  to  the  soutli- 
*wd,  from  half  flood  on  the  shore  to  low  water;  but  its  rate  is  slow, 
Dcver  exceeding  2  knots,  except  near  Old  Head,  where  it  runs  four. 

There  is  not  much  danger  to  be  apprehended  from  the  ebb  stream  in  in  the  Firth. 
ue  Pentland  Firth  when  it  has  made  strong ;  about  3  hours  after  low 
*ater  on  the  shore,  it  sets  fairly  through  between  Duncansby  Head  and 
"c  Skerries,  between  Swona  and  Stroma,  and  over  towards  Hoy ;  and  a 
vessel  must  be  far  within  a  line  joining  Duncansby  Head  and  the  North 
e°d  of  Stroma,  to  feel  the  indraught  of  the  Inner  Sound;  for  a  buoy  Inner  Sound. 
Aftt  has  drifted  through  that  Sound  with  the  flood  stream  will  not 
*tarn  with  the  ebb. 

Round  Brough  Ness  the  ebb  pours  with  great  violence,  and  over  the 
™*  of  the  Great  Lother,  where  several  vessels  have  thereby  been  lost.        Great  Lother. 
,  The  stream  from  the  North  side  of  the  Pentland  Skerry  sets  upon 
^ona,  dividing  upon  the  South  Clette  ;  but  the  last  part  of  the  ebb  will   Swona. 
5°  to  the  northward,  between  Barth  Head  and  Swona. 

From  the  North  Head  of  Swona  the  first  ebb  goes  towards  Brims  Ness, 
**  last  towards  Switha.     There  is  a  very  large  eddy  under  Swona  Eddy. 


Eddy  of 
Stroma, 
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during  ebb  tide,  which  before  the  tide  is  done  almost  reaches  as  far  as 
Cantick  Head. 

The  ebb  stream  sets  fairly  through  the  Firth  from  the  North  end  of 
Stroma  till  it  meets  the  stream  coming  from  Inner  Sound  and  incloses 
a  large  eddy  ;  at  half  tide  these  united  streams  set  over  toward  Turn  Ness, 
where  the  last  of  the  ebb  tide  drains,  while  there  is  comparatively  still 
water  on  the  South  side,  between  Dunnet  Head  and  St.  Johns  Point. 

It  does  not  appear  necessary  to  follow  the  course  of  the  ebb  stream 
throughout  the  Orkneys,  as  in  almost  every  case  it  is  the  reverse  of 
the  flood,  nor  to  enter  into  detail  of  those  phenomena  which  are  com- 
mon to  all  masses  of  water  in  motion,  and  which  any  one,  by  observing 
the  directions  of  the  channels  and  the  apparent  obstructions  of  the 
several  streams,  can  learn  from  the  chart. 


REMARKS  ON  THE  SET  OF  THE  TIDAL  STREAMS  IS 
THE  IRISH  AND  ENGLISH  CHANNELS,  AND  IN  THE 
NORTH  SEA.— By  Rear-Admiral  F.  W.  Beechey,  F.R.S. 


The  Common 
Standard  for 
the  turn  of  the 
Streams 


is  High  Water 
at  Dover  and 
Liverpool, 


Off  mouth  of 

English 

Channel. 


South  of  SciUy. 


BristolChannel. 


A  careful  investigation  of  the  tides  in  the  Irish  Channel,  the  English 
Channel,  and  in  the  North  Sea,  has  shown  the  possibility  of  referring 
the  movements  of  the  several  streams  to  a  common  standard,  instead 
of  resorting  to  the  troublesome  process  hitherto  in  use,  of  comparing 
the  motion  of  the  streams  with  the  varying  times  of  high  water  along 
the  coast. 

For  the  entrance  of  the  English  Channel  and  North  Sea  the  time 
of  high  water  at  Dover  may  be  considered  the  standard  ;  and  for  the 
whole  of  the  Irish  Channel,  the  time  of  high  water  on  the  shore  at  the 
entrance  of  Liverpool. 

Off  the  mouth  of  the  English  Channel  the  stream,  although  materially 
influenced  by  the  indraft  and  outset  of  the  Channel,  will  be  found  running 
to  the  northward  and  eastward,  while  the  water  is  falling  at  Dover;  and 
to  the  southward  and  westward  while  it  is  rising  at  that  port.     The  parti- 
cular direction  given  to  the  stream  in  this  part  of  the  sea,  by  the  meeting 
of  the  Channel  and  of  the  offing  tides,  will  be  shown  in  the  following 
table  (Compartment  I.);  and  it  is  only  necessary  to  mention  here,  that  to 
the  southward  of  the  parallel  of  SciUy,  the  tides  of  the  Channel  and  offing? 
blend  together  with   varying  force  and   direction,   and  occasion  th« 
stream  to  be  constantly  changing,  and  in  some  places  even  to  mak^ 
the  entire  circuit  of  the  compass  in  one  tide,  without  ever  remaining 
long  upon  any  one  point.     So  that  any  written  description  of  the  it* 
course   is  rendered   almost  impossible,    and  the  table  alone  must  b»c 
consulted  for  the  direction  at  any  particular  hour.     From  this  revoMi>2& 
motion  of  the  stream,  it  has  been  asserted  that  a  vessel  can  never  b* 
carried  far  in  any  one  direction  by  the  tide.     Such,  however,  is  w^* 
the  case;  for,  although  it  may  be  true  that  while  at  anchor  in  i parti- 
cular  spot  the  vessel's  head  will  turn  to  every  point  of  the  compass,  J^* 
directly  she  is  loose  she  will  be  carried  away  upon  a  rhomb  depesdu»£ 
upon  the  state  of  the  tide  at  Dover. 

From  the  parallel  of  SciUy  to  the  Bristol  Channel  the  stream  is  mo**" 
regular,  and  while  the  water  is  falling  at  Dover,  will  be  found  setting  **J 
the  northward:  near  the  coast  partaking  of  the  direction  of  thethore,1^*' 
turning  sharply  round  Trevosr  Head  and  Hartland  Point  into  theft***" 
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Channel ;  aud  while  the  water  is  rising  at  Dover,  setting  as  sharply  out 
of  the  Bristol  Channel  and  along  the  land  towards  Scilly. 

By  many  observations,  the  Light  vessel  at  the  Seven  Stones  has  been   Seven  Stone* 
found  to  swing  to  the  northern  tide  7  minutes  after  high  water  at  Dover; 
and  at  Trevose  Head  the  northern  tide  to  make  12  minutes  after  Dover. 
And  as  a  vessel  advances  up  the  Bristol  Channel  the  stream  turns  pro- 
gressively later.    The  tides  of  that  estuary  do  not  follow  the  same  law 
exactly  as  the  tides  of  channels  which  are  open  at  both  extremities.     The 
directions  of  the  stream  in  the  Bristol  Channel  will  be  given  hereafter ; 
at  present  I  wish  to  draw  the  attention  of  the  seamen  to  the  particular 
fact  that  while  the  stream  from  Scilly  is  setting  to  the  nortftward  the 
ftream  from  the  Irish  Ciiannel  will  be  found  setting  to  the  southward,  and  Meeting  of  the 
that  these  streams  meet  off  the  entrance  of  the  Bristol  Channel  in  about  Stream  in 
the  parallel  of  5i0,oo  where  both  turn  into  that  channel.     As  a  general  51  **• 
rule,  in  all  the  space  eastward  of  a  direct  line  joining  Scilly  and  the  Streams  between 
Tuskar,  the  stream  will  be  found  running  to  the  eastward  towards  the  SciUy  and 
Bristol  Channel,  while  the  water  is  falling  at  Dover  and  Liverpool,  and   Tusftar* 
rice  versa,  setting  to  the  north-east  on  the  southern  side  of  the  Channel 
tnd  to  the  south-east  on  the  northern  side.      Such  is  the  general  set  of 
the  stream  in  this  part  of  the  sea,  which  1  have  given  in  general  terms 
to  show  that  to  the  eastward  of  the  line  above  mentioned  a  strong  indraft 
towards  the  Bristol  Channel  will  always  be  experienced  while  the  water  off  S.  coast  of 
is  falling  at  Liverpool,  and  vice  versa.      To  the  westward  of  this  line  the  Ireland. 
tides  appear  to  be  slack  ;  but  we  are  iu  want  of  further  observations  in 
ill  this  part  before  any  particulars  can  be  entered  into.     Towards  Cape 
Clear  the  northern  stream  from  Scilly  seems  to  join  the  southern  and 
western  streams  from  the  Irish  Channel,  and  both  pass  to  the  north-west 
round  Cape  Clear,  and  vice  versa. 

At  the  Smalls  Lighthouse  it  is  slack  water  5  minutes  before  high  Off  the  Smalls. 
water  at  the  entrance  of  Liverpool;  the  stream  sets  past  the  rock 
in  a  S.  by  W.  1  VV.  direction  while  the  water  is  falling  at  Liverpool, 
•nd  X.  by  E.  f  E.  while  it  is  rising  there,  veering  to  N.  by  E.  during 
the  two  last  hours  of  the  tide.  The  strength  of  the  tide  is  sensibly  felt 
hereabout  and  all  the  way  from  the  Smalls  to  Pembroke,  running  up- 
wards of  3^  or  4  knots  at  the  height  of  the  springs.  To  the  southward 
of  the  Smalls  the  stream  sweeps  round  in  a  broad  curve  to  the  S.E.,  and 
enters  the  Bristol  Channel  while  the  water  is  falling  at  Liverpool  and 
w«  terser,  as  before  stated.  The  entrance  of  Liverpool  is  properly  the 
•tandard  to  which  the  turn  of  the  stream  in  these  pages  is  referred, 
*nd  wherever  a  reference  is  made  to  that  place  it  must  be  understood  as 
king  18  minutes  earlier  than  the  time  of  high  water  at  St.  Georges 
Her,  to  which  the  tide  tables  are  adapted. 

On  the  Irish  side,  at  the  Saltces  Lightship,  for  instance,  the  water  Off  the  Saitees. 
u  slack  22  minutes  before  it  is  high  water  at  Liverpool  entrance.  The 
•tream  sets  W.S.W.  from  a  quarter  of  an  hour  before  high  water  at 
^erpool  entrance  to  1  \  hours  after,  and  then  W.N.W.  to  low  water. 
The  food  or  rising  tide  at  Liverpool  sets  past  the  Saltecs  for  the 
fat  3  hours  E.  by  S.,  then  E.S.E.  for  the  2  next  hours,  and  S.E.  by  E. 
for  the  last  hour,  when  the  tide  slacks,  as  before,  22  minutes  before  high 
**!»  at  Liverpool  entrance. 

From  the  Saitees  Lightvessel  to  the  Tuskar  the  stream  sets  along   Off  Carnsart 
the  land,  but  towards  Carnsore  Point  begins  to  tend  to  the  northward  on   *'uln'« 
the  flood,  and  finally  sets  sharply  round  that  point  into  the  Irish  Channel, 
*nd  must  be  carefully  watched  by  vessels  in  this  situation. 
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Streams  turn 
with  the  tides 
of  Liverpool 
and  Morecambe 
Bay. 


Streams  enter 
A.  and  S.  of 
Ireland. 


Southern 
streams  from 
Tushar  to  the 
Isle  of  Man. 


Eastern  Branch 
of  8.  stream  sets 
into  Cardigan 
Bay. 


SECTION  I. 
The     Tidal    Streams    of    the  Irish    Channel,    with 
showing   their  course  and    rate  when    at  their  g 
Strength. 

In  the  Irish  Channel,  as  before  observed,  experiments  have  sh< 
notwithstanding  the  variety  of  times  of  high  water  throughout  t 
nel,  the  turn  of  the  stream  over  all  that  part  which  may  be  < 
fair  navigable  portion  of  the  Channel  is  nearly  simultaneous ; 
northern  and  southern  streams  in  both  Channels  commence  ai 
all  parts  (practically  speaking)  at  nearly  the  same  time ;  and 
time  happens  to  correspond  nearly  with  the  time  of  high  and  low 
the  shore  at  the  entrance  of  Liverpool  and  of  Morecambe  Baj 
remarkable  as  being  the  point  where  the  opposite  tides  comi 
the  extremities  of  Ireland  terminate,  So  that  it  is  necessary 
know  the  times  of  high  and  low  water  at  either  of  these  j 
determine  the  hour  when  the  stream  of  either  tide  will  comment 
minate  in  any  part  of  the  Channel.  For  this  purpose  the  1 
tide- table  may  be  used,  subtracting  18  minutes  from  the  tin 
given,  in  consequence  of  the  high  water  at  St.  Georges  Pier  b< 
than  the  point  which  is  considered  as  the  head  of  the  tide,  an 
will  be  found  fully  explained  at  page  125. 

The  tide  from  the  Atlantic  enters  the  Irish  Channel  by  two  < 
of  which  Cam  sore  Point,  the  S.E.  point  of  Ireland,  and  St 
Head,  the  S.W.  point  of  Wales,  are  the  limits  of  the  southern  < 
Rathlin  and  the  Mull  of  Cantyre  the  boundaries  of  the  northern 

The  central  portion  of  t/ie  stream  of  flood  or  ingoing  stre 
nearly  in  a  line  from  a  point  midway  between  the  Tuskar  and  the 
to  a  position  16  miles  due  west  of  Holyhead  ;  beyond  which  it 
expand  eastward  and  westward  ;  but  its  main  body  preserves  its 
straight  forward  towards  the  Calf  of  Man,  which  it  passes  to 
ward  with  increased  velocity  as  far  as  Langness  Point,  and  1 
more  moderate  rate  on  towards  Maughold  Head.  Here  it  is 
by  the  flood  or  southern  stream  from  the  North  Channel  comii 
the  Point  of  Ayr,  and  is  first  turned  round  to  the  eastward  I 
then  goes  on  with  it  at  an  easy  rate  direct  for  Morecambe  B 
changing  its  direction  nearly  eight  points. 

The  outer  portions  of  the  stream  are  necessarily  deflected 
course  of  the  great  body  of  the  water  by  the  impediments  of 
the  Irish  side  of  the  Channel,  and  by  the  tortuous  form  of  the 
the  Welsh.     The  eastern  portion  passing  Linney  Head,  rushes  \i 
rapidity  between  the  Smalls,  Grassholm,  and  Milford  Haven  tot 
Bishops,  which  it  passes  at  a  rate  of  between  4  and  5  knots ;  set 
round  those  rocks  in  an  E.N.E.  direction  right  over  the  Bass  E 
into  Cardigan  Bay ;  makes  the  circuit  of  that  Bay,  and  sets  < 
towards  Bardsey,  at  the  other  extremity  of  it;  then  sweepin 
N.  by  W.  past  the  island  and  through  the  Sound,  it  gradually 
course  of  the  shore,  round  Caernarvon  Bay,  filling  the  Men 
as  far  as  Bangor;  but  the  stream  still  continuing  outside  torn 
South  Stack,  which  it  rounds,  setting  towards  the  Skerries  at 
upwards  of  4  knots;  and,  finally,  turns  sharp  round  those  1 


*  The  entrances  of  Liverpool  and  of  Morecambe  Bay  are,  as  before 
minutes  earlier  in  their  times  of  high  water,  than  those  given  for  Liverpool  i 
tables. 
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Jrerpool  and  Morecambe  Bay ;  completing  in  its  way  the  high  water 
d  the  Menai,  and  filling  the  Dee,  the  Mersey,  and  the  Ribble. 

The  western  portion  of  the  stream,  after  passing  the  Sal  tees,  runs  nearly  WestemBranch 
a  the  direction  of  the  Tuskar,  sets  sharply  round  it,  and  then  takes  a  sets  over  the 
&E.  ^  N.  direction,  setting  fairly  along  the  coast,  but  over  the  banks  Irish  hanks. 
ikirting  the  shore,  so  that  vessels  tacking  near  the  inner  edge  of  the  sands 
» the  flood,  and  on  the  outer  edge  on  the  obb,  have  been  carried  upon 
them  and  lost,  especially  upon  the  Arklow  and  Codling  Banks*    Abreast  Off  Arklow  no 
)f  the  Arklow  is  situated  that  remarkable  spot  in  the  Irish  Channel,  rise  orfaU. 
where  the  tide  scarcely  either  rises  or  falls.      The  stream  notwithstand- 
ing iweeps  past  it  at  the  rate  of  4  knots  at  the  springs,  and  reaches  the 
parallel  of  Wicklow  Head.    Here  it  encounters  an  extensive  projection 
of  the  Codling  bank  ;  and  while  the  outer  portion  takes  the  circuit  of  Codling  Bank. 
the  bank,  the  inner  stream  sweeps  over  it,  occasioning  an  over  fall  and 
strong  rippling  all  round  the  edge,  by  which  the  bank  may  generally  be 
ihseoveied.     Beyond  this  point  the  streams  unite  and  flow  on  towards 
Howth  and  Lambay,  growing  gradually  weaker  as  they  proceed,  until 
they  ultimately  expend  themselves  in  a  large  space  of  still  water  situated  ^^Jjff^ 
between  the  Isle  of  Man  and  Carlingford.     There  we  have  not  been  Mstnamthere 
iNe  to  detect  any  stream ;  for  there  another  remarkable  phenomenon 
ocean — the   water   rising  and  falling  without  having  any  perceptible 
stream.    This  space  of  still  water  is  marked  by  a  bottom  of  blue  mud. 
Such  is  the  course  of  the  flowing  water  of  the  Southern  Channel. 

In  the  North  Channel  the  stream  enters  between  the  Mull  of  Can  tyre  Northern 
ud  Rathlin  Island  simultaneously  with  ftat  passing  the  Tuskar  into  the  Stream  from 
Southern  Channel,  but  flows  in  the  contrary  direction.     It  runs  at  the  ^j^in  *°  *** 
rate  of  3  knots  at  the  springs,  increasing  to  5  knots  near  the  Mull,  and      y 
to  4  near  Tor  Point  on  the  opposite  side  of  the  channel.     The  eastern 
branch  of  this  stream   turns  round  the  Mull  towards  Ailsa  and    the 
Clyde,  a  portion  passing  round  Sanda  up  Kilbrennen  Sound  and  Loch 
Fyne.    The  main  body  sweeps  to  the  S.  by  E.,  taking  nearly  the  general 
Section  of  the  Channel,  but  pressing  more  heavily  on  the  Wigtonshire 
*ast;  off  which  it  has  scooped  out  a   remarkable  ditch,  upwards  of 
so  miles  long  by  about  a  mile  only  in  breadth,  in  which  the  depth  is  from 
*o  to  100  fathoms  greater  than  that  of  the  general  level  of  the  bottom 
^ut  it    Near  the  Mull  of  Galloway  the  stream  increases  in  velocity 
0  S  knots  ;  the  eastern  portion  turns  sharply  round  the   promontory 
°*&rds  the  Solway,  and  splits  off  St.  Bees  Head,  one  portion  running 
'P  the  Solway,  and  the  other  towards  Morecambe  Bay. 

Wie  central  portion  midway  between  the  Mull  of  Galloway  and  the   Central  portion 
ppeland  Island   presses  on  towards  the  northern  half  of  the  Isle  of  of  this  stream 
**  ;  and  while  one  portion  of  it  flows  towards  the  Point  of  Ayr,  the  **'*  to  **l*Jjf 
?er  makes  for  Contrary  Head,  and  is  there  turned  back  to  the  N.E.  at  camteBaV™' 
Sht  angle  nearly  to  its  early  course.     Passing  Jurby  Point,  it  re-unites 
{*    the  other   portion  of  the    stream  and  tiiey  jointly  rush   with  a 
l*lity  of  from  4  to  5  knots  round  the  Point  of  Ayr,  and  directly 
^3  all  the  banks  lying  off  there,  and  catching  up  the  stream  from 
^Outh  channel  off  Maughold  Head,  they  hurry  on  together  towards 
^    great  point  of  union,  Morecambe  Bay.     This  bay,  the  grand  re- 
t^cle  of  the  streams  from  both  Channels,  is  notorious  for  its  huge 
*£a  of  sand,  and  also  remarkable  for  a  deep  channel  scoured  out  by 

stream,  and  known  as  the  Lune  Deep,  which  is  the  great  beacon  to  Lune  Deep. 
vessels  bound  to  that  place. 

■▼  e  have  now  only  to  speak  of  the  western  limit  of  the  stream,  which  Western  branch 

*  left  off  Tor  Point  running  at  a  rate  of  4  knots  off  the  pitch  of  the  qfN.  stream  to 

***.    Hence  it  strikes  directly  towards  the  Maidens,  boiling  over  the  ^[Vf***  am* 
Shlander  and  Russel  Rocks,  and  other  reefs  in  the  vicinity  of  that      evatt' 
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dangerous  group ;  and  takes  tbe  direction  of  the  coast  again  fin 
Island  to  Black  Head,  at  the  entrance  of  the  Lough  of  Belfast 
fills. 

Belfast  Lough.       The  portion  of  the  stream  which  sets  into  Belfast  Lough 

Grey  Point ;  one  portion  flowing  up  towards  Garmoyle,  while 
bends  back  along  the  shore  of  Bangor,  Groomsport,  and  Oi 
blends  with  the  general  stream  which  has  come  on  from  the  Ma 
Blackhead  in  nearly  a  straight  line,  and  passes  with  it  thr 
sounds  of  the  Copeland  Islands.  Hence  it  proceeds  along  i 
brushes  the  South  Hock,  and  runs  on  towards  St.  Johns  ' 
which  the  stream,  like  that  coming  from  the  southward,  expenc 
the  large  space  of  still  water,  which  remains  almost  un 
although  pressed  upon  by  streams  from  various  quarters. 

Such  is  a  general  description  of  the  streams  in  the  Irish 
which  are  produced  by  the  flowing  of  the  water,  or  which,  for 
pose  of  distinction,  we  may  designate  the  ingoing  streams. 

The  ebbing  or  outgoing  streams  do  not  materially  differ 
reverse  of  those,  except  that  in  the  southern  channel  they  pi 
more  over  towards  the  Irish  coast. 


Ingoing 
Streams. 


Outgoing 
Streams. 


Limits  of  the 
above  Streams. 


These  observations  do  not,  however,  extend  beyond  the  poii 
the  Channels  begin  to  open  out,  that  is,  beyond  a  line  joinii 
and  the  Mull  of  Cantyre  on  the  North,  and  the  Saltees  and  Pei 
the  South.  Outside  of  these  limits,  the  waters  diverge  right 
that  on  the  north  joining  the  stream  from  Jura,  and  turning  sh 
Rathlin  ;  that  on  the  south,  speaking  now  of  the  outgoing  strea 
past  St.  Davids  Head  into  the  Bristol  Channel  on  one  side,  at 
other  rounds  the  Tuskar,  and  passes  on  to  Waterford. 
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ABLE  SHOWING  THE  MAGNETIC  DIRECTION  AND  RaTE  (AT  SPRINGS) 

of  the  Tidal  Streams  in  the  Irish  Channel. 

In  the  following  'Table,  the  direction  of  the  stream  as  it  runs  at  the  Explanation. 
tiddle  of  the  tide  or  at  its  greatest  strength,  is  given  at  four  places  upon 
oes  connecting  well  known  headlands,  viz.,  at  5  miles  from  the  shore, 
a  each  side  of  the  channel,  and  at  a  third  of  the  distance  across  the 
hannel  from  each  of  those  headlands.  The  names  of  the  places  will 
e  found  in  the  marginal  columns ;  and  in  the  adjacent  column,  a  brief 
escription  of  the  course  of  the  streams  in  the  immediate  vicinity  of  each 
eadland.  The  western  part  of  the  stream  will  be  found  on  the  left- 
and  page,  and  the  eastern  half  on  the  right-hand  page. 

To  use  the  table,  take  the  line  nearest  to  your  position,  and  at  the 
istance  across  the  Channel  which  answers  best  to  your  distance  from 
tie  land,  take  out  the  direction  of  the  stream  from  its  column ;  or  if 
be  place  of  the  ship  falls  between  two  divisions,  take  the  mean  of  the 
wo  directions  given  in  the  columns  for  the  direction  of  the  stream  at 
hat  time.  To  know  when  the  stream  will  turn,  look  in  the  Tide 
Tables  for  the  time  of  high  water  at  Liverpool,  for  the  day,  and  about 
[5  minutes  after  that  time  the  stream  will  begin  to  set  out  in  both 
he  North  and  the  South  Channels,  and  will  run  in  that  direction  until 
tbout  45  minutes  before  low  water,  when  the  general  slack  water  begins, 
rhe  slack  water  in  the  offing  is  usually  spread  over  an  interval  of  an 
lour — from  the  cessation  of  one  stream  to  the  beginning  of  the  next. 

I     1 1        .  K1      f  F  stands  for  flood  or  rising  tide  at  Liverpool, 
m  tnese  tames  |  £  gtands  for  M  0TfaUin(J  tide  at  Liverpool. 

As  a  rough  general  rule,  in  the  fair  way  of  the  Channel  a  vessel  will 
2  carried  9  miles  by  the  stream  in  a  whole  tide  at  springs,  and  at  neaps 
>out  6  miles ;  but  near  to  the  land  on  either  side,  or  to  the  banks, 
e  rate  of  the  stream  greatly  increases. 

The  rates  given  in  the  table  which  follows  are  at  spring  tides ;  and  in 
tier  to  adapt  them  to  neaps,  one  third  may  be  subtracted  from  them. 
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Table  showing  the  Direction  and  Rate  (at  Spbixgs) 


Position. 


Remarks  on  the 
Tides  near  the  Land. 


Magnetic  Direction 


From 


5  Miles. 


lover. 


On  a  line  join- 
ing theTaskar 
and  St  Davids 
Head. 


On  a  line  join- 
ing theArklow 
LightShip  and 
Bardseylsland. 


On  a  line  join- 
ing the  Kish 
Light  Ship  and 
Holyhead. 


The  stream  curves  with  the 
land  and  slacks  in  shore 
i  £  hours  before  the  offing, 
and  inside  the  Long  Bank 
2\  hours  before  Liverpool, 
the  stream  settingover  the 
bankN.  byW.&S.  W. 

Near  the  Arklow  bank  the 
stream  slacks  half  an 
hour  before  it  does  in 
the  offing,  and  inside  the 
Banks  generally  an  hour 
and  upwards  before  the 
offing. 

The  stream  slacks  at  the 
Kish  upwards  of  half  an 
hour  before  the  offing, 
and  then  bends  inwards, 
towards  the  bay,  setting 
over  the  Kish  bank ;  fur- 
ther in  shore  it  turns  i£ 
hours  before  the  offing, 
and  2  hours  close  in  shore. 


Tuskar 


Arklow 
Light  Ship. 


Kish  Light 
Ship. 


N.E.  i  E. 
S.W.  *  W. 


Bate 
3 
3 


N.E.  J  N. 
S.S.W.JW. 


N.byK-JE. 
S.S.W. 


N.RbyE. 
S.W.byW. 


3'6 


N.E.  i  N. 


3-6     S.W.|S. 


2'0 

2 


N.byE.JE. 
S.S.W.  i  W. 


BateJ 
«i  F 


3* 


21 


In  approaching  Holyhead  be  guarded  against  the  tides  which  run  very  strong 
near  the  Headlands. 

At  7  miles  off  the  South  Stack  the  stream  runs  2\  knots  at  springs. 
At  5  miles  .  ditto  ditto  3  to  2>\  knots  at  springs. 

At  2  miles  ditto  ditto  5  knots  at  springs. 

The  neaps  run  about  two  thirds  of  these  rates.  In  the  channel  the  direction  of 
the  flood  is  about  N.E.  by  N.,  and  near  the  Stack  N.E.  or  N.E.£  E.  towards  the 
Skerries.  Off  the  Skerries,  that  is,  outside  them,  the  flood  turns  more  easterly, 
or  runs  E.N.E.,  and  to  the  northward  of  the  Skerries  due  east,  or  E.  £  N. 

Off  the  South  Stack  there  is  a  race  occasioned  by  the  meeting  of  the  tides,  bat 
increased  by  some  uneven  rocky  ground  off  the  Stack.     It  begins  about  the 


Position. 


On  a  line  join- 
ing the  Calf 
of  Man  and 
the  Skerries. 


On  a  line  join- 
ing Rockabill 
and  the  Calf 
of  Man. 


Remarks  on  tho 
Tides  near  the  Land. 


The  flood  stream  meets 
the  northern  stream  close 
to  the  Cal^  and  both  run 
along  the  land  to  the 
eastward. 


Magnetic  Db*t|* 


From 


Calf  of  Man. 


5  Miles. 


E.*S. 

W.byN.iN. 


Rate. 


|  over. 


E.*N. 

w.  as. 


N.E. 
abyW.fW. 


From    Rockabill    to    the     Rockabill  -        N. }  E.         i*o 
northward  the  stream  sets  S.|W.         1} 

fair,  taking  nearly  the 
direction  of  the  coast,  and  passes  on  to  St  Johns  Point,  when  it  encounters 
the  stream  from  the  North  Channel;  near  here  the  stream  turns  to  the 
westward,  and  bends  in  taking  the  curve  of  Dundrum  Bay,  which  most  be 
guarded  against 


i 
* 
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cam. 


lover. 


6  Miles. 


From 


Rate.) 


N.E.JE. 
S.W.  *  W. 


Rate 
3*to 

4 
4 


St.  Davids 
Head. 


The    stream  curves  with 
the  land,  and  the  flood 
2}      S.W.  iW.       4  sets  sharply  into  Cardi- 

gan Bay,  sweeping  more 
and  more  in  as  yon  near  the  land.  There  is  consequently  an  in- draught 
into  this  bay  on  both  ebb  and  flood. 


Remarks  on  the 
Tides  near  the  Laud. 


Position. 


.E.  f  £.    si        N.NJE.         3       Bardsey  The  stream  curves  sharply 

T.  by  S.     3  S.S.W.         2  J         Island.  roundBardsey,  and  slacks 

ih.  20m.  in  the  Bardsey 
Sound  before  it  does  in  the  offing ;  the  flood  setting  strong  into  Caernar- 
von, and  the  ebb  strong  into  Cardigan  Bay,  and  vice  versa. 


V.tS. 


2* 


N.  by  E.  i  E. 

aw.  *  s. 


3£     Holyhead  -     In     passing    Caernarvon 
3  Bay  the    stream  curves 

with  the  bay  more  and 
more  as  you  near  the  bight,  setting  into  the  bay  on  one  side  and  out  at 
the  other  end,  near  Holyhead  Bay;  the  stream  sets  directly  for  the 
Skerries,  sweeping  into  Holyhead  Bay  when  inside  a  line,  joining  the 
North  Stack  and  Skerries,  and  in  the  centre  of  the  bay  splits,  one  part 
setting  sharply  over  the  Platters  and  round  Carmel  Head,  the  other 
running  for  the  Fenwick  Rock  and  Fenryn. 


On  a  line  join- 
ing St  Davids 
Head  and  the 
Tuskar. 


On  a  line  join- 
ing Bardsey 
Island  and  the 
Arklow  light 
Ship. 


On  a  line  join- 
ing Holyhead 
and  Kish  Light 
Ship. 


quarter  ebb  and  flood,  at  first  close  in  with  the  shore,  and  gradually  increases 
rength,  extending  to  seaward  in  a  direction  between  N.W.  and  W.S.  W.  from 
ighthouse,  according  to  time  of  tide ;  about  the  last  quarter  tide  it  begins  to 
ide.  With  strong  winds  blowing  against  the  tide,  the  race  is  heavy,  especially 
it  half  tide,  and  even  dangerous  at  that  time  to  small  deep  laden  vessels,  so 
they  should  either  go  outside  altogether  or  pass  between  it  and  the  Stack 
;e  to  the  latter).  North  and  N.W.  winds  occasion  the  heaviest  seas;  at  a 
ince  of  2  miles  from  the  Stack  the  race  is  no  longer  felt,  and  by  keeping  the 
tics  to  the  eastward  of  N.  £.  by  E.  £  E.  a  vessel  will  pass  outside  of  it  Off 
tforth  Stack  also  there  is  a  race  after  half  tide,  and  although  not  dangerous  at 
time,  it  had  better  be  kept  clear  of  in  heavy  weather,  as  the  seas  break 


■earn. 


|  over. 


5  Miles. 


From 


Remarks  on  the 
Tides  near  the  Land. 


Position. 


y  S.  i  S. 


Bate. 

2 

I* 


RJN. 
W.  by  S. 


Rate. 
3 
3 


Skerry 
Lighthouse. 


From  the  Skerries  the 
stream  sweeps  over  the 
Coal  1Rock,  and  runs  on 
thence  to  Lynus  and  Liverpool  in  nearly  a  direct  line ;  but  at  to  miles  off 
shore  it  takes  a  more  northerly  direction,  and  strikes  off  for  the  Ribble 
and  Morecambe  Bay ;  near  Lynus  it  curves  to  the  southward,  and  runs 
for  Friestholm  and  Great  Orme  Head ;  at  half  tide  the  6tream  slacks  in 
Bed  Bay,  and  turns  to  the  northward,  and  off  Lynus  meets  the  true  tide, 
and  forms  a  race. 


byN.    '  i*  &E.byR±E. 

yS-iS.!  ii  |N.N.W.£W. 


2 


Calf  of  Man 


Near  the  Calf;  and  to  the 
northward,  the  flood  sets 
to  the  southward,  and  the 


ebb  to  the  northward ;  between  the  Calf  and  Bockabill  the  stream  is  very 
slack,  being  scarcely  perceptible  midway. 


On  a  line  join- 
ing the  Sker- 
ries and  the 
Calf  of  Man. 


On  a  line  join- 
ing the  Calf 
of  Man  and 
EockabilL 
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Table  showing  the  Direction  and  Rate  (at  Sprikgi) 


Position. 


Remarks  on  the 
Tides  near  the  Land. 


Magnetic  Dinette 


From 


6  Mile*. 


lover. 


On  a  line  join- 
ing Calf  of  Man 
and  Walney 
Island. 

On  a  line  join- 
ing St  Johns 
Point  and  Peel 
(Isle  of  Man). 


On  a  line  join- 
ing Peel  and 
Hull  of  Gallo- 
way. 


Calf  of  Man 


E 
W 


5.  i  N. 

ir.}N. 


Near  the  Calf,  and  east- 
ward to  Langness  Point, 
the  stream  runs  strong, 
and  near  the  land  bends  to  the  northward,  and  passes  Douglass  ITead  on  to  Maug- 
hold  Head,  where  it  is  turned  to  the  East  and  S.E.  by  the  northern  stream. 


Rate. 

3* 

3t 


E.*N. 
W.|S. 


i     F 

a     E 


St  Johns 
Point 


8.w.byw.$wJ 
N.E.*E. 


'J 


8.W.  iW.     o| 


F- 


N.E.JN.     .Dnin  E 


The  streams  from  the  north 
and  south  channels  meet  nir 
St.  Johns  Point.  Near  tho 
land  tho  stream  runs  a  knots 
at  springs,  but  at  a  distance  there  is  scarcely  any  tide.  Off  the  mouth  of  Lough  Stranffford, ! 
on  a  south  Ixsarinjr,  the  outset  will  be  felt  at  a  distance  of  3!  miles,  sweeping  in  a  curve  to  ; 
the  NJ3.  with  tho  ebb,  and  to  the  S.W.  with  the  first  of  the  flood,  forming  a  race:  the  outlet ' 
continues  to  run  a  hours  after  low  water. 


Peel 


R|N. 
W.  t  N. 


1 
1* 


E.  JS. 
W.  by  N. 


1* 


F 
£ 


Position. 


Remarks  on  the 
Tides  near  tho  Land. 


Magnetic  Direction 


From 


5  Miles. 


\  over. 


I 


On  a  line  join- 
ing the  Point 
of  Ayr  and 
Borrow  Head. 


On  a  line  join- 
ing the  Point 
of  Ayr  and  St 
Bees  Head. 


Near  the  Point  of  Ayr,  in 
a  N.N. W.  direction,  there 
is   usually  a  race,  espe- 
cially on  the  ebb :  it  take 
the  parts  about  it,  is  not  da 

Point  of  Ayr 

s  place  upon  1 
mgerous. 

E.S.E. 
W.  }  N. 

1  bank,  which, 

Rate. 

3 
alth< 

E.  4S. 

W.  }  N. 

)ugh  shallower 

Rat*. 

3i  E 

.    1 

than   ■ 

1 
1   ■ 

Point  of  Ayr 

S.  by  E. 
N.N.W.  i  W. 

2* 

1* 

S.byE. 
S.W.  *  N. 

»i  Fi 

»  I 

i: 

On  the  line  joining  Point  of  Ayr  and  St  Bees  Head  are  situated  the  White- 
stone  and  King  William  Banks,  which  are  very  dangerous.  The  tide  sets  imme- 
diately over  them,  S.  by  E.  £  E.,  at  a  rapid  rate,  and  ought  to  be  carefully 
guarded  against. 

The  stream  sets  round  the  Point  of  Ayr  into  Ramsey  Bay  about  the  time  of 
low  water  at  Liverpool,  and  sweeps  over  the  Bahama  Bank,  and  from  thence 


Remarks  on  tho 
Tides  near  tho  Land. 

Magnetic  Direetios 

Position. 

From                     5  Miles.            |             \  over. 

J 

On  aline  joining 
Copelandlsland 
andMull  of  Gal- 
loway. 

Copeland 
Island. 

S.JE. 

N.*W. 

Rate. 

a 
a 

S.byE.IE. 
N.byW.fw. 

Rate. 

2 

s 

Magnetic  Direction  and  Rate  of  At 


After  High  Water  at  Liverpool. 

1  Hour. 

s  Hours. 

3  Hours. 

4  Hours. 

5  Hours. 

6  Hoars. 

Course. 

Rate, 

Course. 

Rate. 

Course. 

Rate. 

Course. 

Rate. 

Course. 

Rate. 

OOSDML 

N.JE. 

North 

N.byW.JW. 

N.W.byN. 

N.  W.  J  N. 

aw. 
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al  Streams  in  the  Irish  Channel — continued. 


5  Miles. 


From 


Remarks  on  the 
Tides  near  the  Lend. 


Position. 


ii 


oi 


8.E.  iS. 
N.W.  ^  W. 


8.{W. 
N.  byW. 


a 
a 


Walney 
Island. 


Feel 


The  stream  sets  sharply 
round  Walney  Island  into 
Morecambe  Bay. 


To  the  N.W.  of  Feel  the 
stream  divides;  one  part 
runs  towards  the  Calf, 
the  other  turns  to  the  N.E.,  passes  Contrary  Head,  so  called  from  the 
set  of  the  tides  off  it,  and  runs  with  an  increasing  rate  along  the  land  to 
Jurby,  and  thence  to  the  Point  of  Ayr. 


*S.     s}    RbyS.  *S.     **o  Mull  of  Gal-    Off  the  Mull  of  Galloway  the 
V         *i  wwhvw  iw     4i       inwnr  stream  attains  its  greatest 

Y.        2*  H.W.DYW.4W.    **       lowav.  strength,   and  occasions  a 

race  off  the  head ;  but  there 
is  usually  a  slack  very  close 
e,  of  which  steamers  who  are  acquainted  take  advantage.  Between  the  Mull  and 
sad  the  stream  bends  to  the  northward,  and  finally  takes  the  curve  of  the  bay  of 
og  sharply  into  the  bay  round  the  Mull,  and  out  round  Burrow  Head. 


On  a  line  join- 
ing Walney 
Island  and  the 
Calf  of  Man. 

On  a  line  joining 
Peel  and  St 
Johns  Point 


On  a  line  join- 
ing Mull  of 
Galloway  and 
Peel  (Isle  of 
Man). 


ties. 


From 


Bemarks  on  the  Tides  near  the  Land. 


Position. 


N. 


Rate. 

4 
4 


BurrowHead 


StBeesHead 


Between  King  William  Bank  and  St  Bees 
Head  the  stream  is  slack,  but  near  St  Bees 
begins  to  run,  one  part  passing  up  the  Solway, 
the  other  going  on  towards  Walney. 


On  a  line  join- 
ing Burrow 
HeadandPoint 
of  Ayr. 


On  a  line  join- 
ing St  Bees 
HeadandPoint 
of  Ayr. 


>n  to  Maughold  Head,  where  it  meets  with  the  tide  from  the  southern 
.  At  half  flood  the  stream  at  the  Bahama  runs  towards  Ramsay,  and  then 
the  Dorth-west  the  rest  of  the  tide.*  A  few  miles  westward  of  this  spot, 
ide  540  1 8'  N.  and  longitude  40  W.,  the  streams  from  the  Calf  of  Man, 
X  which  had  passed  over  the  Whitest  one  Bank,  meet  and  thence  run 
for  Walney  Island. 


• 

Bemarks  on  the  Tides  near  the  Land. 

Position. 

[ilea,                   Prom 

fW. 

Bate. 
3 
3 

Mull  of  Gal- 
loway. 

a                           *                               •                                •*                                a                               * 
1 

On  a  line  joining 
Mull  of  Gallo- 
way and  Cope- 
land  Island. 

te  Bahama  Light  Vessel. 


Before  High  Water  at  Liverpool. 


Bate. 


4  Hours. 


Course. 


ajw. 


Bate. 


3  Hours. 


Course. 


S.W.  i  S. 


Rate. 


9  Hours. 


Course. 


N.W.  *  W. 


Bate. 


1  Hour. 


Course. 


Bate. 


N.byE. 


*  See  Bahama  Light  Vessel. 
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Table  showing  the  Dibectiox  and  Rats  (at  Sfiixgi) 


Copeland  Islands  and  Lough  of  Belfast. 

The  main  body  of  the  stream,  ebb  and  flood,  crosses  the  entrance  of  this  Lough  in 
a  curve  from  the  Copeland  Islands  to  Blackhead,  and  near  the  islands  gain  i 
strength  of  5  knots ;  this  curve  bends  more  and  more  in  until  it  stretches  fiua 
Whitehead  to  Grey  Point,  when  it  divides,  one  part  of  the  flood  running  up  to 
Garmoyle,  the  other  bending  back  and  running  towards  Orlock,  and  near  that 
place  will  carry  a  vessel  upon  the  Briggs  if  not  guarded  against. 

The  first  of  the  flood  sets  through  the  Copeland  Sound  and  between  the  ialudi 
at  a  rapid  rate,  and  care  must  be  taken  not  to  be  swept  into  the  intricate  passage 
between  the  Copeland  Islands.  At  half  tide  all  the  inshore  part  of  the  tide  within 
i£  miles  of  the  coast  south  of  the  Copelands  slacks,  and  shortly  turns  to  the 
northward  and  runs  for  3  hours,  whilst  the  stream  in  the  offinz  is  still  taint 
to  the  southward  ;  so  that  from  Ballyfcrris  Point  to  Foreland  Point,  quite  close 
in,  the  stream  runs  9  hours  to  the  northward  and  only  3  to  the  southward. 


Mjurpftic  DirMto 


ing  Coreewnll 
Feint  and 
Sanda  Sound. 


Cn  5  liin.'  joining 
Muck  Island 
and  Corsewall 
Point. 


Close  to  Mack  Island  the 
stream  attains  great 
strength,  the  flood  turn- 
ing round  Blackhead  into 
the  Lough  of  Belfast,  but 
the  Copeland  Islands. 


Point  N.N 

the  S.W.  round  the  lighthouse,  and  the  ebb 


I  SKI* ].(|1 


\  fen  miles  off  shore  it  runs  straight  01 


The  tides  off  Muck  Island  run  from  3  £  to  4^  knots  close  in 
and  heavy  breaking  sea  at  the  springB ;  and  in  blowing  weather  ther 
also  off  both  Blackhead  and  Whitehead,  and  also  the  Gobbios ;  with  the  t 


there  is  an  eddy  from  half  tidt 
advantage  of  by  steamers  at  all  times, 
but  it  does  not  extend  sufficiently  far 


i'ith  the  shore,  which  may  be  tike* 
nd  by  sail  ing- vessels  with  a  leading  tnii 
;- vessels  to  benefit  by  " 


a  working  wind,  as  they  would  be  in  danger  of  getting  on  the  rocks  if  they 
missed  stays. 

Remarks  on  the  Magnetic  Direction  or  the  Stream. 


a  line  join-  Close  off  Tor  Point    the  Tor  Point    8.  by  E. 

ing  Tor  Point  flood   runs    upwards    of                      |     J  B. 

and   Hull    of  four  knots  at  spring*.                                 |N.  by  W. 

Cant  j  re.  £W. 
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Tidal  Streams  in  the  Irish  Channel — continued. 


3rd  quarter  of  the  flood  having  turned  to  the  northward,  meets  the  tide 
h  the  Sound  off  the  Deputy  Reef,  and  they  jointly  strike  off  for  the  south 

the  Copeland  Islands  and  pass  over  the  Bushes,  and  thence  through  the 
el  between  the  Islands. 

eddy  under  Mew  Island  at  this  time  rushes  with  great  speed  to  the 

intil  it  meets  the  true  tide,  and  with  it  forms  a  race  which  sailing-vessels 

avoid ;  upon  the  ebb  a  similar  race  occurs,  but  to  the  N.  E.  of  Mew  Island. 

last  of  the  flood  goes  to  the  northward  through  the  Sound,  and  splits  off 
ith  end  of  the  Copeland,  and  one  part  runs  for  Mew  Island,  throwing  off 
es  between  the  islands. 

about  the  Copeland  Islands  the  eddies  are  very  strong,  and  at  night  a 
should  be  sure  that  she  is  outside  the  drift  of  the  point  of  Mew  Island. 


tram. 

Eemarks  on  the  Tides  near  the  Land. 

Position. 

5  MilfBi                Fran 

y&JS. 
r.byW. 
W. 

JE. 
by  W. 

Rate. 

2 

.1 

Sanda  Island 

Corsewall 
Point 

The  tide  runs  fast  past  Sanda  Island,  and 
is  variable  in  its    direction.     Off   the 
western  end  of  the  island  it  splits ;  the 
outer  part  passing  on  for  the  Clyde,  and 
the  other  going  inside  the  island,  and  up 
Kilbrennen  Sound,  as  mentioned  below. 

On  a  line  joining 
Sanda    Island 
and  Corsewall 
Point 

On  a  line  join- 
ing Corsewall 
Point         and 
Mack  Island. 

sr  passing  Whitehead,  the  tide  slacks  considerably  as  you  enter  the  Lough. 
the  flood  there  is  a  strong  eddy  under  Muck  Island,  which  will  be  found 
seful  to  steamers  and  even  sailing-vessels  beating  along  this  coast ;  with  a 
irly  wind  they  will  do  well  to  keep  close  in  with  the  shore  hereabout,  as  the 
th  of  the  flood  strikes  off  from  Muck  Island  in  a  S.  E.  direction,  till  it  meets 
earn  which  passes  the  eastern  side  of  the  Maidens,  when  it  takes  a  channel 
on ;  the  meeting  of  these  two  tides  appear  to  have  occasioned  a  deep  ditch, 
ch  will  be  found  from  90  to  100  fathoms  water. 


Eemarks  on  the  Tides  near  the  Land. 


Position. 


the  Moll  of  Cantyre  the  stream  runs  5  knots,  and  occasions  a  heavy    On  a  line  join- 


geroos  sea  in  bad  weather;  with  either  tide,  quite  clo«e  in,  there  is  an  eddy, 
on  the  Mull  of  Cantyre  the  flood  takes  a  direction  nearly  for  Sanda 
nd,  and  divides  off  its  western  end :  one  part  passing  inside  the  island 
.  up  Kilbrennen  Sound,  the  other  running  on  for  the  Clyde. 


ing  Mull  of 
Cantyre  and 
Tor  Point 
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THE  TIDES  NEAR  RATHLIN  ISLAND. 

By  Caftain  Richard  Hoskyn,  R.N., 
Hydrographic  Department,  Admiralty, 

(Formerly  in  charge  of  the  Survey  on  the  North-east  Coast  of  Ireland.) 


Rate  of  tide. 


Eddy  from  Tor 
Point  through 
the  Sound. 


Eddy  on  south 
shore. 


Ebb  stream. 


Eddy  in 
Church  Bay. 

Dangerous 
overfall. 

Direction  of 
ebb. 


Flood  stream. 


Eddy  to  east- 
ward of  Island. 


Navigation  of 
•  Sound. 


Streams  off 

-e  Head. 


About  Rathlin  Island  the  tides  are  very  rapid,  in  the  Sound  they  run 
from  4  knots  at  neaps  to  6£  knots  at  springs,  occasioning  strong  eddies 
along  the  shores,  with  heavy  overfalls  off  all  the  headlands. 

On  each  side  of  Tor  Point  there  is  an  eddy  which  at  half  tide  gra- 
dually extends  from  the  shore,  at  the  last  quarter  of  the  Channel  flood 
this  eddy  goes  to  the  westward  through  Rathlin  Sound,  causing  the  ebb 
stream  to  make  there  ]£  hours  sooner  than  it  does  to  the  northward 
of  the  island ;  by  taking  advantage  of  these  eddies  a  ship  from  the 
southward  may  carry  9  hours  tide  with  her  through  Rathlin  Sound. 

To  the  westward  of  Fair  Head  all  along  the  south  shore  of  the  Sound 
as  far  as  Sheep  Island  there  is  an  eddy  with  both  streams,  commencing 
at  half  tide.  Carrickvaan  Rock  lies  at  the  junction  of  the  eddy  and  true 
streams. 

During  the  first  hour  and  half,  the  ebb  stream  sets  round  the  Rue 
Point  into  Church  Bay,  but  after  high  water  at  Liverpool,  when  the 
general  stream  north  of  the  island  has  made  to  the  westward,  and  it  has 
attained  a  rate  of  6£  knots  through  the  Sound,  an  eddy  begins  in  Church 
Bay,  setting  from  the  Bull  Point  towards  the  Rue,  and  meeting  the 
true  tide  about  a  mile  to  the  westward  of  the  latter,  where  the  bottom  is 
very  irregular,  a  great  overfall  is  occasioned,  called  Slough-na-more, 
which  may  be  attended  with  danger  to  small  vessels. 

The  eddy  from  Church  Bay  has  now  forced  the  main  stream  into  a 
more  southerly  course,  with  contracted  limits  it  sets  from  Rue  Point 
towards  the  Carrickvaan  Rock,  whence  it  shoots  off  in  a  N.W.  direction 
towards  the  Bull  Point  at  the  west  end  of  Rathlin,  meeting  there  the 
stream  from  the  north  side  of  the  island  setting  to  the  S.W. 

The  flood  or  eastern  stream  does  not  begin  in  the  middle  of  the  Sound 
until  it  is  low  water  at  Liverpool,  although,  as  before  observed,  the  eddy 
along  the  south  shore  commences  at  half  tide.  There  is  no  slack  water 
preceding  the  flood  stream ;  in  the  eastern  part  of  the  Sound  at  low  water 
it  sets  south  2J  knots,  in  the  western  part  at  the  same  moment  it  sets 
north  1  £  knots,  eddying  round  at  each  station  in  opposite  directions. 
The  stream  soon  becomes  general,  setting  fair  through  the  Sound,  and 
rushing  out  of  Church  Bay  past  the  Rue  with  great  force,  including  the 
eddy  before  alluded  to,  it  sets  for  10  hours  across  Church  Bay  to  the  east- 
ward. During  the  flood  stream  there  is  an  eddy  to  the  eastward  of  the 
island,  extending  2£  miles  from  the  shore,  setting  back  on  the  island ;  at 
the  junction  of  the  eddy  and  true  streams  there  are  great  overfalls  of 
Altacarry  Head,  and  again  off  the  Rue  as  mentioned  above. 

With  a  commanding  breeze  there  is  no  danger  in  the  navigation  of 
Rathlin  Sound,  but  in  light  winds  great  vigilance  is  necessary  to  aroid 
being  caught  in  the  eddies  or  overfalls. 

Off  Bengore  Head, at  a  mile  distant,  the  stream  turns  about  15  minutes 
after  high  and  low  water  at  Liverpool ;  springs  run  3  knots,  the  ebb 
setting  W.N.W.  and  the  flood  £.  b.  S.  In  the  bays  on  each  side  of  the 
heads  an  eddy  begins  v*  hen  the  stream  in  the  offing  baa  run  half  Ha 
coarse. 
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At  the  Skerry  Islets  the  ebb  stream  sets  fair  through  the  anchorage  Stre^  near 
d  Sound  to  the  westward,  attaining  a  velocity  of  3  to  3£  knots  in  ff^f     9 

passage  between  Ramore  Head  and  the  Carr  Rocks,  and  creating 
rery  troublesome  sea. 

The  flood  stream  sets  from  Ramore  Head  towards  the  Carr  Rocks ; 
len  the  Sound  is  entered  it  sets  fair  through. 

Id  Broad  Sound  it  sets  down  on  the  Little  Skerry,  while  the  ebb 
dines  to  the  northward  through  the  Sound. 
At  the  anchorage  under  the  Great  Skerry  there  is  little  tide  felt, 

the  flood  it  is  slack  water  at  half  tide,  on  the  ebb  with  the  last 
arter,  while  on  the  north  side  of  the  rocks  the  stream  runs  with  a 
locity  of  3  knots. 

As  we  proceed  to  the  westward  towards  Lough  Foyle  the  tide  loses   To  the  west- 
ich  of  its  strength,  north  of  the  mouth  of  the  Bann,  3  miles  off  shore  ward- 

average  rate  at  springs  is  1 J  knots. 

There  is  an  eddy  tide  all  the  way  along  the  shore  from  the  Skerry    Eddy. 
eta  to  the  mouth  of  the  Bann,  commencing  at  half  tide,  the  line  of 
junction  with  the  main  stream  being  marked  by  a  strong  rippling. 
Two  miles  north  of  Port  Stewart  the  channel  stream  turns  to  the   Off  Port 
stward  1  hour  and  40  minutes  after  low  water  at  Liverpool,  or  at  Stewart. 
^h  water  on  the  adjoining  shore,  and  to  the  westward  31   minutes 
:er  high  water  at  Liverpool,  or  three  quarters  of  an  hour  before  low 
iter  on  the  adjoining  shore,  so  that,  on  this  part  of  the  coast,  the  tide 
ire  (with  reference  to  its  head  at  Liverpool)  being  nearly  reversed, 
5  witness  (what  to  a  person  watching  the  rise  and  fall  of  the  tide  ^jj.^ 
i  the  shore  appears  at  first  sight  so  anomalous)  the  whole  of  the  ebb  occasional** 
ream  coming  from  the  ocean,  while  the  flood  comes  from  the  opposite  tidal  stream, 
larter. 

Referring  the  tidal  stream  to  the  head  of  the  tide  at  Liverpool,  and  but  by  tidal 
e  varying  times  of  high  water  to  the  undulation  of  the  tide  wave,  M7ai;e« 
is  apparent  anomaly  disappears. 

All  this  coast  to  the  westward  of  Fair  Head  is  subject  to  a  ground   Ground  swelL 
rell,  in  fine  weather  the  commencement  of  the  east-going  stream  is 
ade  apparent  by  the  sudden  appearance  of  the  swell,  resuming  agaiu 
comparative  state  of  quiet  when  the  west-going  stream  makes* 
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Streams  turn 
with  the  tides  of 
Dover. 


Tidal  Compart- 
ments. 


1st  Compart' 
ment. 


9d  Compart- 
ment. 


3d  Compart- 
ment. 


4th  Compart' 
ment 


Sth  Compart- 
ment 


SECTION  II. 

The  Tidal  Streams  of  the  English  Channel,  with  Tables 
showing  their  course  and  rate  at  every  hour  of  the  tlde 
at  Dover. 

In  the  English  Channel,  as  before  stated  (page  120),  the  time  of  high 
water  at  Dover  is  to  be  taken  as  the  standard,  so  that  whenever  either 
the  time  of  the  turn  or  the  direction  of  the  stream  is  required  to  be 
known,  the  time  of  the  ship  is  to  be  compared  with  the  time  of  high 
water  for  the  day  at  the  standard  place,  and  the  interval  sought  in  the 
table  which  accompanies  these  remarks,  and  in  the  column  answering  tc*m 
the  ship's  position  will  be  found  the  information  required.* 

In  these  tables  it  has  been  necessary  to  class  the  information  unde^ 
heads  answering  to  the  various  compartments  of  the  Channels,  for  thc^ 
courses  of  the  stream  in  the  mixed  tides  are  so  changeable  that  a  ver^- 
different  stream  will  be  found  running  at  a  place  but  little  removed  fronso 
another  in  the  same  portion  of  the  Channel.     The  seaman  must  there^ 
fore  look  in  which  compartment  according  to  his  latitude  and  longitude 
his  ship  is  sailing,  and  in  which  quarter  of  that  compartment,  whether 
N.E.,  N.W.,  S.E.,  or  S.W.,  and  then  enter  the  table  for  the  direction 
of  the  stream. 

The  ist  compartment,  as  previously  stated  (page  120),  comprises  the 
approach  to  the  English  Channel  westward  of  a  line  joining  Ushant 
and  Stilly. 

The  2d  compartment  comprises  a  space  eastward  of  the  before- 
mentioned  line  from  Ushant  to  Scilly,  and  as  far  as  a  line  joining  the 
Start  and  the  Casquets.  In  this  part  of  the  Channel  there  is  a  mixed 
tide,  partaking  of  the  joint  directions  of  the  Channel  and  Offing 
streams. 

The  3d  compartment  is  bounded  on  the  west  by  the  line  joining  the 
Casquets  and  the  Start,  and  on  the  east  by  a  line  from  Beachy  Head 
to  Dieppe,  having  the  Baie  de  la  Seine  on  the  south.  As  soon  as  a 
vessel  passes  to  the  eastward  of  the  Start  and  Casquets  she  gets  into 
the  true  Channel  stream  which  sets  straight  up  and  down  Channel  in 
the  fairway,  and  will  always  carry  a  vessel  towards  Beachy  Head  while 
the  water  is  rising  at  Dover,  and  from  it  while  it  is  falling  there. 

The  4th  compartment  comprises  the  Gulf  of  St  Malo,  an  estuary 
which  from  its  magnitude  and  large  tides  exercises  a  powerful  influence 
over  the  navigation  of  that  part  of  the  Channel  in  its  immediate  vicinity; 
and  the  seaman  must  be  especially  on  his  guard  when  drawing  near 
this  locality.  With  the  falling  water  at  Dover  the  stream  sets  sharply 
into  this  Gulf  on  both  sides, \  which  the  prevalence  of  westerly  winds 
is  said  to  increase,  and  with  the  rising  water  at  Dover  it  sets  across  and 
out  of  the  Gulf,  the  north-eastern  part  of  the  stream  sweeping  round 
the  Casquets  towards  Alderney,  and  through  the  Russel  and  other 
Channels  about  Guernsey  towards  the  race  of  Alderney. 

The  5th  compartment  contains  the  great  bight  on  the  south  side  of 
the  Channel  eastward  of  Cape  Barfleur,  known  as  the  Baie  de  la  Seise. 
With  the  rising  water  at  Dover  the  stream  sets  sharply  round  Cape 
Barfleur  into  the  bay,  curving  more  and  more  as  the  depth  of  the  bay 
is  gained  until  it  finally  takes  the  sweep  of  the  shore.  With  the  flood 
tide  the  western  half  of  the  bay  is  partly  in  eddy,  and  the  tide  slacks 
in  all  that  part  nearly  an  hour  before  high  water  at  Dover,  whilst  in  the 
eastern  half  of  the  bay  it  runs  about  half  an  hour  longer  than  at  Dover, 


*  The  time  at  ship  is  to  be  corrected  for  the  longitude  of  Dover, 
f  A  return  of  the  vessels  wrecked  on  the  Channel  Islands  shows  that  the 
part  of  them  came  ashore  about  the  end  of  the  falling  water  at  Dover. 
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•o  that  here  a  ship  beating  up  Channel  towards  the  end  of  a  rising  tide 
Lt  Dover  may  prolong  the  tide  in  her  favour  by  standing  close  over 

0  the  French  Coast  eastward  of  Havre.  On  approaching  Boulogne, 
lowever,  at  the  beginning  of  a  rising  tide,  great  attention  should  be 
>aid  to  the  direction  in  the  tables,  as  the  streams  hereabout  meet  and 
ire  turned  down  upon  the  French  Coast,  so  that  a  ship,  which  on  the 
English  side  would  at  this  time  have  a  stream  setting  straight  up 
Channel,  here  encounters  one  upon  her  beam,  sweeping  her  down 
awards  the  Somme,  and  hence  probably  the  cause  of  some  of  the 
iany  disastrous  losses  which  have  occurred  in  this  part  of  the  Channel. 

The  6th  compartment  is  between  Beachy  Head  and  the  North  Fore-  6th  Compart- 
ind,  and  the  Somme  and  Dunkerque.  In  this  space  the  streams  from  menu 
he  Channel  and  North  Sea  meet  while  the  water  is  rising  at  Dover,  and 
epctraie  while  it  is  falling  there.  The  point  of  union  and  separation  is 
tot,  however,  stationary,  but  moves  from  west  to  east  both  on  the 
ising  and  falling  water,  For  instance,  an  hour  after  high  water  at 
)over  the  separation  begins  off  Beachy  Head ;  in  two  hours  it  has  reached 

1  as  tings,  in  three  hours  Rye,  and  so  it  creeps  on  until  at  low  water  it  has 
;ained  the  line  extending  from  the  North  Foreland  to  Dunkerque.  At 
his  time  the  offing  streams  on  both  sides  have  done,  and  it  is  slack  water 
11  over  the  North  Sea  and  English  Channel  as  far  as  the  true  tide 
xtends;  but  the  stream  does  not  at  this  time  cease  in  the  intermediate  tide. 
Vhen  the  water  at  Dover  begins  to  rise,  the  stream  on  either  side  sets 
ntxtrds  Dover,  and  that  from  the  North  Sea  consequently  goes  with  the 
tUermediaU  tide,  which  had  not  yet  ceased  running  to  the  westward, 
rhile  the  other,  the  Channel  stream,  opposes  it,  and  this  opposition  con- 
inues  throughout  the  rising  tide  at  Dover;  the  point  of  meeting  gradually 
hiflting  its  position  eastward  as  the  tide  advances  on  the  shore.*  About 
he  time  when  the  water  at  Dover  has  done  rising,  the  line  of  meeting  has 
cached  the  North  Foreland,  and  the  streams  are  now  slack  over  the 
!hannels  east  and  west,  leaving  the  intermediate  stream  running  alone 
s  before  to  the  eastward.  The  next  hour  finds  the  offing  streams  made 
own  east  and  west,  so  that  now  the  intermediate  stream  falls  in  with 
le  North  Sea  stream  and  goes  with  it,  whilst  on  the  west  it  separates 
■om  the  Channel  stream,  splitting  at  the  same  point,  Beachy  Head,  as 
t  first. 

Such  is  the  general  description  of  the  course  and  routine  of  the  tidal 
treams  of  the  English  Channel  and  intermediate  tide,  a  careful  perusal 
f  which  will  enable  the  reader  the  more  readily  to  understand  the 
irections  and  tables  annexed. 


*  The  place  of  wetting  begins  off  Beachy  Head  at  five  hours  before  high  water  on  the 
dm  spot  as  that  of  the  separation  at  one  hour  after  high  water  at  the  place  of  four  hours 
efore  high  water  is  nearly  the  same  as  that  of  the  separation  at  two  hours  after 7  and 
>  on  nearly  with  the  subsequent  hours. 
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Table  showing  the  Magnetic  Direction  of  the  Stream  in  the  English  Chauhu 

at  every  Hour  of  the  Tide  at  Dover. 


COMPABTMENT  L 
Westward  of  a  lane  joining  Ushant  and  the  Land's  End. 


North  Side  of  Latitude  4Q*oo 

N. 

South  SUe of  4900 K. 

Hours. 

RSMAXEf. 

Weetpart. 

JRate. 

Near  Scilly. 

Rate. 

Seven  Stones. 

Rate. 

Wert  part. 

Rate. 

• 

W.  by  N.  X  N 

• 

1 

N.N.W.  %yf» 

• 

s 

N.X  W. 

• 

o 

W.*S. 

• 

i 

A 

•a* 

N.  X  W. 

s 

N.  X  W. 

J* 

N.byE.yE. 

& 

N.byW.tfW. 

So. 

& 

N.E. 

o 

• 

N.bylLVE. 

• 

N.E.  H  N. 

.8 

• 

E.N.E. 

■ 

E.N.E. 

w 

N.  by  E.  •/  E. 

£ 

N.E.  H  E. 

t 

E.N.E. 

• 

i 

t 

E.N.E. 

1 

NXXE. 

a 

I 

NJE. 

NJB.byE.HE 

h 

E.X  S. 

Eait. 

E.N.E 

Turning. 

•as 

»  j 

S.E.  by  E.  X  E. 

£ 

- 

* 

S.tfW. 

if 

S.byE.*E. 

• 

5 

Before  Hkj 
Water,  Dov 

S.«E. 

S 

8.  HE.! 

fi 

8.S.W. 

2 

Draining. 

* 

8.S.W.  K  W. 

S.W.  H  S. 

1 

8  S.W.  14  W. 

5 

S.W.  %  W. 

t 

S.W.  *  W. 

S.W.  x  w. 

8 

la 

S.W.  %  S. 

s 

s.w.jis 

I 

te* 

1Y»S«W» 

S.W.  *  W. 

o 

s.w.byw.  Jj'w. 

S.W.  by  W.       0 

COMPARTMENT  IL 


{A  Line  joining  the  Land's  End  and  Ushant, 
„  „      the  Casquets  and  Start,  and 


»» 


»» 


the  Casquets  and  Sept  He*. 


Hours. 


t 


JSfP 
ffiO 


IJ1 


i 

3 

3 
4 
$ 

s 

4 

3 

a 

i 


North  Side  of  the  Channel. 


West  part. 


W.  by  N. 

Turning. 
North. 
E.  HS. 
E.HN. 
E.*S. 

E.byS.  KS. 

Slack. 

Turning. 

W.tf  N. 

W.  by  S. 


I 

B 
M 

8 

n 

! 

m 

( 

I 


Centre. 


W.HN. 
W.N.W. 

W.XN. 

Slack. 

E.HS. 

E.*S. 

E.*S. 
E.  byS. 

Slack. 

West. 

West. 


o 


m 

c 

a. 


East  part. 


W.HN. 

West. 

W.  *S. 

S.  *  W. 

S.E.  14  S. 

E.  by  S.  %  S. 

E.*S. 
E.*S. 
E.K8. 
Turning. 
1V.S.  iv. 


I 

c 

M 


CO 

c 
m 


Remarks. 


W.  x  S. 

near 

Hurd's 

.  Deep.  . 


South  Side  of  the  Channel. 


West  part. 


W.*S. 
Slack. 

E.KN. 

E.byN.*N. 

E.byN.VsN. 

E.P. 

East 
NJkbyz.*)eS. 

Slack. 
S.W.  by  W. 
S.W.  %  W. 


Centre. 


i 
f 

I 

i 


W.  V»  N. 

W.  US. 

Slack. 

E.  by  S.  1ft  S. 

E.K8. 
■A  by  s.  %  s. 

E.H& 

Slack. 

W.byN.fcN. 

Slack. 

W.*N. 


EMtptrt 


W.byS.ftS.:j 


»t.w.byir.X»- 


sxxs. 

•Jt-bf^H*- 
SX»S. 

E.bjS.'aS. 

E.MV. 
N.lfcW. 
W.byK.   { 
N.W. «  W.  0 


« 
i. 

* 
1 


COMPARTMENT  HL 

•RA^l_<Mm  /  A  Line  joining  Start  and  Casquets,  and 

I       «  «      Point  Ailly  and  Beachy  Head. 


Hours. 


West  part. 


W.fcN. 
W.byN.HN. 

W.liN. 

w.^s. 
w.*s. 

N.NX. 


E.  by  8.1*8. 
E.  by  S.  X  8. 
E.by8.  H  8. 
E.byS.feS. 


Centre. 


W.  by  N. 

VV  .N.Vr  • 

W.N.W. 
W.byN.  %N. 
W.byN.fiN. 
W.byN.^N. 

B.byS.  *8. 

EAE. 

Ej.K. 

LS.E. 
E.by  8.  %  8. 


East  part. 


Turning, 
w.  by  m.  H  h. 
W.  by  N. 
W.fc  N. 
W.*4N. 
W.%N. 

E.byS.)t  S. 

E.  by  S. 
E.byS.^8. 
B.  by  8.rfS. 

Rxa 


c 


If 

i: 
If 


Rbbcaeks. 


Over 
Hurd's  Deep. 


W.%8. 
W.%8. 
W.byS. 
byv.%' 

WAW. 


E.HS. 
E.H8. 


R.«ir. 


IN  THE  ENGLISH  CHANNEL. 


COMPABTMENT  IT. 

eof  Gulf  of  St.  Halo  on  Aline  joining  Brehat  Inland  and  5.W.  line  of  Guernsey  Island 


[]m|]llfrQin 

Nw&W   PolD 

rrtlf-  bys 

4nU.«W.N.W. 

Bnhai  Warn 

Gu«ii«r  M 

IUL 

| 

OwUHy  hSu 

bom  Cac^cta. 

CapoLaH.guo. 

1 

i 

Com*. 

A 

A 

I 

Coune. 

4 

Coune. 

a 

Courat 

a 

N.W.byW.HW 

6 

V.liK, 

1 

W.tfN. 

i 

W.byS. 

j 

S.W.bjW.)4W. 

f 

S.XW. 

8.S.W. 

J.W.byW.liW. 

i 

| 

8.U  W. 

8.S.W, 

jj 

s.w. 

S.W.b,W.nW 

S.B. 

5.E.  bj  S. 

S-B.byE.KE. 

8.byE.(iE- 

s-w.^a. 

B 

S.B.  by  E. 

S.E.hjE.\E. 

S.W.  )f  S. 

1 

S.E.HS. 

| 
f 

S.E. 

5 

S-E-byE.  *E. 

S.E.  It 

5- 

N-E.bjE.HE. 

S.EHE. 

S.E.bjE.UE. 

| 

jS.E.brE.i(E.l 
fe&byJkXlJ 

1 

NX.K  N. 

I 

N.E.bjE.WE. 
N.E.byE.HE. 

r 

* 

a 

N.W.  by  W.  if  W 

| 

N.W.  W  N. 

I 

N.E.  M  N. 

1 

N.E.  M  N. 

4 

N.W.by  W.  *  W 

N.W.  «  W. 

N.N.W. 

| 

N.E-bjE. 

N.E.  X  N. 

g 

at,  W.  m  W. 

° 

W.  hj  N.  It  N 

- 

N.N.W. 

; 

N.W.  *  W. 

N.E.I.N. 

COMPABTMENT  V. 
In  the  Baie  de  la  Seine,  south  of  a  line  joining  Cape  Barfleur  and  Cape  Antifer. 


WdtPiri. 

Ita*. 

Con,. 

Rati. 

EutPut. 

Rata. 

««..„. 

r 

N.W.  bj  N. 

W.N.W. 

| 

W.HN. 

^ 

« 

N.N.W.  K  W. 
H.N.  W.  It  W. 

1 

W.N.W. 

W.byS. 
W.byN. 

1 

Mi. 

N.W.  by  N. 
W.N.W. 

if 

W.N.W. 
N.W.  by  W.fcW. 

3i 

Waat 

i? 

Back. 

N.W.by  W.VJW 

w.ks. 

11 

w.xs. 

B.S.E.*E. 

!l 

E.S.E. 

i! 

E.N.E. 

s 

BAE.lt  E. 

8£«8. 

E.S.E. 

E.  by  N.  %  N. 

!* 

8.E.SS. 

a 

EJS.E. 

E.  by  N. «  N. 

° 

COMPABTMENT  VL 


(Tin  Tldei  tenants  on  a  Has  Loinlnf— 
ataaehy  llead  ud  St.  Valaty 

Dd  and  Pofnl  QrHTclliiM  .    . 

{Bamatateand  Nleuport,  patalnf,  over  North  1 
Band  Head,  the  South  Line  ul  Fulli, 
■ndtba  nana*  off  Nlaupon J 

Tb»  TMo  Mft  on  I  Un  Jolnlnf- 

Baachy  Haad  ud  Point  AUly 

{BaxhOI  and  Cayeux.  both  ftnanuj  tuinlugl 
down  toward!  UM  Bomma ) 

{Tba  TUat  Bwct  an  a  dm  Job 
8oona*oaaainf  o.«  tL« 

{Taw  THH  mm  on  a  Baa  Matoata- 
Dani and  Tonqoat  Pott 


W.  X  N. 

W.  »N. 

w«t 

W.byS.  I.S. 


N.E.bjE. 

_.E.j.E. 
N  .E.  b)  E.  %  E .  K .  K .  b J  E.  X  E 
N-E.byE.aJE.  N.E  byE.J,E. 

-E.byE.XE. 


E.  byS.ua.  I  s.W.bjW. 
S.8.E.  *E.    I     S.hjW. 

B.E.byE-KE.    S.W.lfW. 


}S.W.)(S. 

s.w.xs. 

8-W.  J4  w. 


i-byw.»w. 

i.  by  w.  *>. 


138  TIDAL  STREAMS 

SECTION  in. 

Tidal  Streams  in  the  North  Sea. 

Streams  turn  In  the  North  Sea  the  general  features  of  the  streams  correspond 
with  the  Tide*  exactly  with  those  of  the  English  Channel,  bat  the  direction  of  the  stream 
of  Doner.  ;a   reversed.      As  soon  as  the  intermediate  tide  is  passed,  on  coming 

from  the  westward,  a  ship  enters  the  True  Stream,  which  extends  from 
the  North  Foreland  to  a  line  joining  the  Leman  and  Ower  Light  and 
the  Texel.  To  the  northward  between  the  Ower  and  Texel  a  mixed 
tide  occurs,  similar  to  that  which  is  experienced  off  the  Start,  occasioned 
by  the  channel  stream  encountering  that  of  the  Offing  Stream;  and 
beyond  these  limits  the  time  of  slack  water  varies  with  the  advance  of 
the  tidal  hour,  as  at  the  entrance  of  the  English  Channel ;  and  with 
this  peculiarity  also,  that  in  a  very  short  distance  there  occurs  a 
difference  of  three  hours  in  the  time  of  slack  water. 

Direction  of  The  True  Stream  will  always  carry  a  vessel  towards  the  North  Foreland 

True  Stream.      while  the  water  is  rising  at  Dover ■,  and  from  it  while  it  is  Jailing  at  that 

place.*     This  stream  sets  nearly  N.E.  and  S.W.,  except  near  the  coasts, 

where  it  partakes  of  the  form  of  the  land ;  and  at  the  entrance  of  the 

Thames  where  it  is  diverted  from  its  course  by  the  river.     The  annexed 

table  will  show  these  deviations  and  the  exact  course  of  the  stream  in 

the  channel,  which,  for  the  convenience  of  reference,  is  also  divided  into 

compartments. 

North  Sea  The  7th  compartment  comprises  the  entrance  to  the  Thames ;  vil, 

divided  into  15    at  the  Mouse,  Sunk,  Kentish  Knock,  and  Galloper  Light  Vessels,  and 

Compartments.    ^  miles  north  of  the  North  Foreland. 

The  8th  compartment  comprises  a  space  between  the  mouth  of  the 
Thames  and  the  coast  of  the  Netherlands  south  of  520  N. 

The  9th  compartment  comprises  between  520  and  530  N.  and  the 
English  coast  as  far  as  20  E.  and  also  the  Ship  wash,  Stanford,  Saint 
Nicholas  Gat,  Cockle,  Newarp,  and  Hasborough  Light  Vessels. 

The  10th  compartment  comprises  between  520  and  530  N.  and  from 
20  to  30  E. 

The  nth  compartment  comprises  between  52^  and  530  N.,  and  from 
30  to  40  E. 

The  1 2th  compartment  comprises  between  520  and  530  N.,  and  from 
40  E.  to  the  coast  of  the  Netherlands. 

The  13th  compartment  comprises  between  53°  and  540  N.,  and  from 
i°  to  30  E.,  and  the  Leman  and  Ower  Light  Vessel. 

The  14th  compartment  comprises  between  530  and  540  N.,  and  from 
3°  to  5°  E. 

The  i<;th  compartment  comprises  between  530  and  540  N.  and  west- 
ward of  i°  E.,  and  the  Spurn  and  Dudgeon  Light  Vessels. 

The  1 6th  compartment  comprises  from  i°  to  8°  E.  on  the  parallel  of 
54°  N. 

The  17th  compartment  comprises  from  o°  to  8°  E.  on  the  parallel  of 

55°  N. 

The  1 8th  compartment  comprises  from  i°  to  8°  E.  on  the  parallel  of 

The  19th  compartment  comprises  from  20  W.  to  8°  E.  on  the  parallel 

of  57°  N. 

The  20th  compartment  comprises  from  30  W.  to  30  E.  on  the  parallel 
of  580  N. 

The  2 1  st  compartment  comprises  from  20  W.  to  o°  on  the  parallel  of 
S9°  N.  ^ 


*  Upon  the  banks  lying  towards  the  coast  of  Holland,  between  the  Ifcxsl  set  At 
Scheldt,  where  there  is  scarcely  any  rise  or  fall  of  the  water,  the  etnaai  eoaJawtf 
nearly  40  minutes  longer  than  in  other  parts  of  the  channel. 


IN  THE  NORTH  SEA. 
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Table  showing  the  Magnetic  Direction  of  the  Tidal  Streams  in 
the  North  Sea  from  a  line  joining  the  Spurn  Point  and  Helgo- 
land to  the  North  Foreland  at  every  hour  of  the  tide  at  Dover. 

COMPARTMENT  VIL 
Entrance  to  the  Thames. 


fl' 

< 


n 


V 


Mouse  Light 
Ship. 


W.%N. 

Slack. 
E.XS. 


East. 

B.H8. 


W.X8. 
W.X8. 
W.X8. 


a 
S 


1 


I 
1 


Sank  Light  Ship. 


Course. 


Slack. 

NJ3.byE.XE. 

E.byN.  %  N. 

E.  by  N.  X  N. 

E.  by  N.  Vft  N. 

E.  by  N.  %  N. 

. . 
S.W.byW.XW. 
S.W.byW.fcW 

W.  by  8.  )i  S. 


1 


a 

1 

8 


Kentish  Knock 
Light  Ship. 


Course. 


N.E.  H  N. 
N.E.  H  N. 
N.E.  H  N. 
N.E.  H  N. 
N.E.  H  N. 
NJB.HN. 
S.W.  )<  s. 
8.W.  #  S. 
8.W.KS. 
S.W.XS. 
8.W.  H  S. 


I 

.5 
«8 


if 


I 


<  Miles  north  of 
North  Foreland. 


Course. 


N.N. \v.  H  W. 
N.14E. 

N.E.  HE. 

E.  by  S. 

E.by  S. 

S.E.XE. 

SJS.£.  74  £. 

S.  Ji  w. 

S.W.  HS. 

S.W.  H  W. 

S.W.byW.T*W. 


S 
& 


i*8o 

I'JO 

Ti8 
1*46 
x'6o 

1*30 
1*36 
x-6o 

r6S 
1-40 


Galloper 
Vessel. 


Light 


Course 


N.E.  HE* 
N.E.  %  E. 
N.E.  %  E. 
N.E  U  E. 
N.E.  *  E. 
N.E.  %  E. 
S-X  W. 
S.W.  Vi  S. 
S.W.  H  W. 

■.w.byv.Hv 
a.w.byw.fiw. 


1 


* 

5 

to 

I 

I 

I 


COMPARTMENT  VHX 

the  month  of  the  Thames  and  the  coast  of  the  Netherlands  south  of  520 

N.  latitude. 


Hours. 


I 


1 


?! 


L6 


West  of  a°  E.        Between  a°  and  30  E.        East  of  30  E. 


Course. 


N.E. 

NJ3.byE. 

N.E. 


S.W.US. 
S.W.HS. 
S.W.HS. 
S.W.H8. 

S.W.^8. 


Course. 


E.N.E. 
N.E.  by  E.  IE. 

N.E.HE. 
N.E.H  E. 

N.E.  k  N. 


S.W.byW.fcW. 

S.W.  H  W. 

S.W.  H  S. 

S.W.  H  S. 

8.W.K& 


Course. 


N-E.byE.ttE. 
N.E.  HE. 

N.E.  ME. 
N.E.  HE. 

N.N.E. 


S.W.byW.HW, 

S.W.  Vi  W. 

S.W.  %  W. 

S.W.  H  W. 

S.W. 


I 


3 

o 

2 

o 

1 
S- 

i 


RlftUftKS. 


Stream  from   the   8chelde 

N.W.by  W.  HW.toj°E. 

turning  sharply  to  the  NJ2. 
Stream  from    the   Schckle 

N.W.  byW.  X  W.to  a-toE. 

turning  sharply  to  N.N.E. 

H  E. 


COMPARTMENT  LX. 
the  latitude  520  and  530  N.  and  the  English  Coast  as  fer  as  20  E.  longitude. 


H 


91 

tfl:D 


northward. 


Hniiwi. 


Taking  the  direction  of  the  land,  except  dote  to  the 
'    special  instructions  are  necessary. 


banks,  for  which 
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COMPARTMENT  IX.— continued. 


Shipwaih  Light 
Vessel. 

Stanford  Light 
Vessel. 

St.  Nicholas  Oat 
Light  Vessel. 

Cockle  Light 

Vessel. 

Newarp  Light 
VesseL 

HafborMfB  UriK 
Vnd.       j 

Hours. 

«J 

• 

• 

• 

3 

• 

J 

Course. 

a 

Course. 

2 

Course. 

- 

Course. 

& 

Course. 

i 

Coum.     3| 

• 

|"i 

E.N.E. 

N.E.  by  N 

N.tfE. 

N.byE.*E.' 

N.ft  W. 

K.byW.lW.; 

.a* 

a 

E.N.E. 

N.E.  by  N. 

North 

N.by  E.  ft  E. 

v.x  w. 

N.byW.%W: 

So 
BBQ. 

3 

E.N.E. 

N.E.  by  N. 

North 

N.by  E.ftE. 

N.ft  W. 

N.  by  VF.  %  W.; 

After 
Water, 

4 

E.N.E. 

N.E.  X  N. 

N.ft  W. 

N.byE.ftE. 

N.  fc  W. 

N.by  W.»wi 

S 

N.E.  by  E.  Vi  E. 

N.E  %  E. 

N.by  W. 

N.byE.ftE. 

N.  X  W. 

N.  by  W.  %  W.j 

L6 

N.E.  ft  N. 

Slack 

N.byW.fcW. 

South 
on  the  turn. 

North 

S.byE>ViL  ' 

-eHigh 
r,  Dover. 

[J 

S.W.  K  W. 

S.W.  by  S. 

s-KE. 

South 

8.  HE. 

S.byE.«,E. 

4 

S.W.  by  W. 

S.W.  by  S. 

S.  VIE. 

Sjuth 

S.«E. 

S.  by  E.  %  E. 

3 

S.W.by  W. 

S.W.  by  S. 

8.ft  W. 

South 

S.ftE. 

S.  by  E.  V  L 

IS 

s 

S.W.  by  W. 

S.S.W.  ft  W. 

s.«  w. 

South 

S.J4E. 

S-S.E.»/<E- 

l£ 

.i 

S.W.  by  W. 

S.S.W.  Vi  W. 

8.  by  W. 

South 

S.XE. 

SbyE-VlE. 

COMPARTMENT  X. 
Between  the  latitude  5  2°  and  530  N.  and  longitude  20  to  30  E. 


Hours. 


u 

■a 


to  u 


^ 


is' 


8.W. 
Quarter. 

• 

3 

N.E.  %  N. 

N.E.  K  N. 

• 

3 

N.E.  M  N. 

0 

J3 

N.E.  ft  N. 

• 

N.E.  a  N. 

• 

N.E.  by  N. 

S.W.  ft  S. 

3 

S.W.  ft  S. 

s 

m 

S.W.XS. 

i 

S.W.  ft  S. 

S.W.  ft  W. 

S.E. 
Quarter. 

• 

a 

N.E.  Vi  N. 

N.E.  ft  N. 

• 

« 

a 

N.E. 

N.E.  %  N. 

• 

N.E.  K  N. 
N.E.  Vi  N. 
S.W.fc  W. 
S.W.  by  8. 

8 
■ 

£ 

s 

1 

0 

S.W.  K  8. 
S.W.  ft  S. 

S.W  Vi  s. 

N.E. 
Quarter. 


N.E.byN.* 
N.E.  by  N. 

N.N.E. 

N.E. 

N.E.  V*  N. 

N.N.E.*)|  E. 

S.  ft  B. 

S.ftE. 

S.byW. 

8J9.W. 
S.W.HS. 


o 

a 


h 

B  V 

T 

t 

1 


N.W. 
Quarter. 


N.byW.ftW. 

N.ftE. 

N.N.E. 

N.JiW. 
N.  ft  W. 

N.N.E. 

S.  Vi  W. 

8.V.W. 

S.*W. 

S.byW.ft  W. 

S.byW. 


S 

.3 


o 
c 


£8 

«    en 


1 


n 

I 

5 
I 


•  Turning 

sharply  off  for 

the  Leman 

and  Over. 


Hours. 


11 


fl 


* 


5 

4 

* 

4 

3 

a 
Li 


COMPARTMENT  XI. 
Between  the  latitude  520  and  530  N.  and  longitude  30  to  40  E. 


S.W. 
Quarter. 


N.E.  ft  N. 
N.E.  Vi  N. 
N.E.  ||  N. 
N.B.  *  N. 

N.E.V4N. 
N.E.  H  N. 
S.W.K8. 
S.W.  Vi  S. 
8.W.  X  8. 
8.W.X8. 
8.W.K1 


I 


8 

i 

v 

1 
1 

I 


S.E. 
Quarter. 


Slack. 

N.E.  ft  N. 

N.E.  ft  N. 

NJS.  ft  N. 

N.E.  ft  N. 

N  E.  Vi  N. 

S.W.  ft  8. 

S.W.tfS. 

S.W.  ft  W. 

8.W.  %  W. 

S.W. 


I 


N.E. 
Quarter. 


NJS.  %  N. 

N.E.  ft  N. 

N.E.VIN. 
NJS. 

N.E  £  N. 

N.E.  X  N. 
8,byE,*E. 
S.byW.XW. 

S.W.  \S. 

8.W.  ft  8. 

8.w.  y  a 


round     T< 
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COMPARTMENT  XII. 

the  latitude  520  and  530  N.  and  from  longitude  40  £.  to  the  Coast  of  the 

Netherlands. 


RjtllABJU. 

Stream  nmi 
northward. 

« 

The  stream  ukes  the  direction  of  the  land,  except  close  to  the  banks, 
"  for  which  special  instructions  are  necessary. 

Stream  runt 
►        southward. 

1 

J 

J 

COMPABTMENT  Xm. 
Between  the  latitude  530  and  540  N.  and  from  longitude  i°  to  30  £. 


1 

S.B.  Quarter. 

, 

N.B.  Quarter. 

N.W.  Quarter. 

Leman  and  Owcr 
Light  Vessel. 

xter. 

Course. 

• 

s 

RUUEKl. 

|W. 

4 

N.  by  W.  %  W. 

• 

N.N.W.  %  W. 

N.  %  W.  | 

N.N«W. 

N. 

0 
J3 

N.  by  W.  %  W. 

s 

N.XW. 

N.  by  W. 

N.N.W. 

4 

4W. 

North. 

0   t*\ 

N.*E. 

N.  by  W.  *  W. 

N.N.W.  14IW. 

& 

N. 

•     • 

Is 

•c 

a. 

w 

«a 

1 

North. 

North. 

N.N.E. 

Is 

7 

•c 

a 

I 

•• 

s 

t 

0 

N.byE.  *  E. 

N.E.byE.»jE. 

S.E.  14  E. 

N.W.  *  W. 
S.  by  W. 
S.  Vt  E. 

N.N.W.  14  W. 

N.N.W.  14  W. 

Slack. 

n 

& 

S. 

s. 

IE. 

IE. 

S.E.  by  & 

S.E.by  S. 

8.  by  E.  14  E. 

S.J4E. 

S.E.  14  S. 
S.  by  E. 
S.14E. 
S.J.W. 

S.  *E. 

S.  by  E.  X  E. 

S.S.E.  K  E. 

E.  by  S.  14  S. 

S.S.E.  14  E. 
S.S.B.  M  E. 
S.S.E.  14  E. 
S.S.E.  M  E. 

f 
1 

O 

Near  the  north  point 
of  Smith's  Knoll 
the  rates  are,  flood 
3*6,  ebb  3*0 knots. 

E. 

mw. 

S.14E. 

N.N.E.  \  E. 

S.S.E.  14  E. 

COMPARTMENT  XIV. 
Between  the  latitude  530  and  540  N.  and  30  to  50  E.  longitude. 


N. 

W 

E. 

E. 

B. 


i 
I 


II 

r 

pa.  W 


SJS.  Quarter. 


W.byS.  *S. 

WAW. 

W.byS. 

N.N.W.  X  W. 

N.E.  V*  N. 
N.E.  by  E.  KB. 

E.N.E. 

E.N.E. 

&S.W. 

8.S.W.  *  W. 

8.W.J4S. 


4 

2 


3 

o 
e 


28 


II 

f 

n 


N.E.  Quarter. 

3 

• 

0 

W.byS. 

W.14S. 

Si 

W.14S. 
N.N.W.  %  W. 

<88 
b~ 

N.E.  *4  N. 

flood 
ebb 

E-by  N. 

E.fcS. 

fT 

E.  by  8. 

m 

8.E.by  E. 

Greatest 
springs, 

S.E. 
S.byE. 

N.W.  Quarter. 


S.W.  %  W. 
N.W.byW.fcW 

N.W.  14  N. 

N.byW.*  W. 

N.N.E.  \  E. 

E.  by  N.  X  N. 

S.E-byE.  K  E. 

8.E.  %  E. 

8. 14  E. 

S.W.  by  S. 

S.W.  *  S. 


S 

2 


o 


&8 
b  ~ 

Is 


f 


I- 


In  the  north-eastern  quarter  of 
this  compartment  the  Helgo- 
land stream  joins  the  Channel 
stream  on  the  failing  water  at 
Dorer,  and  the  streams  split  on 
the  rising  water  at  Dorer,  and 
a  ressel  to  the  northward  of 
53*30  on  the  rising  tide  will  be 
set  down  towards  Helgoland, 


Splitting  on  Tezel  Island. 
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COMPAKTMENT    XV. 
Between  the  latitude  530  and  540  N.  and  westward  of  longitude  i°  E. 


Course. 

i 

8purn  Light  VeeseL 

Dudgeon  Light  VeueL 

Hours. 

j 

• 

a 

Course. 

i 

Course. 

2 

• 

N.  V*  E. 

• 

N  JE.  by  E.  %  E. 

• 

N.  by  W.  K  W. 

• 

3 

0 

High 
Dove] 

N.N.W.  V*  W. 

a 

8.8. Vr.  %  Wr  ■ 

£ 

N.N.W.  Vi  W. 

«              -               » 

O  w> 

s.w.  *  s. 

n 

N.W.  VI  N. 

**" 

s.w.  u  s. 

8.W.  Vi  8. 

V 

W.byS. 

• 

^  * 

% 

s.w.  *  w. 

Ixi 

&W.US. 

i 

8.  vV.  V4  S. 

m 

m 

■    " 

S.W.  by  S. 

8.W.  X  8. 

■g 

S-KE. 

c 

1     Before  High 
Water,  Dover. 

S.  by  E. 

S.S.B. 
S.S.  W. 

•>  1 

1* 

S.W.  xs. 

NJE.*  E. 

N.E.  by  E.  X  E. 

if 

2 

! 

O 

S.S.E. 

8.S.E.  H  E. 
S.E.  Vi  E. 

a 

m 

5 

m 

M 

S 

u 
0 

«    • 

N.  by  E. 

N.N.E. . 

N.E.  by  E  yE. 
N.E.  by  E.  *  E. 

E.14  8. 
N.E.  %  N. 

COMPABTMENT  XVL 
On  the  parallel  of  540  N. 


i°E. 

a°E. 

3°B. 

4°E. 

Hours. 

• 

• 

St 

• 

Course. 

a 

Course. 

& 

Course. 

& 

Course. 

1  "L 

• 

N.  by  W.  *  W. 

N.N.W.  K  W. 

N.W.  Vi  W. 

^r  .N.  W  . 

S&4 

N.byW.*  W. 

N.W. 

N.W.byW.fc  W. 

W.byN.JfN.    1 

N.W.  *  N. 

N.W.  X  W. 

N.W.byW.fcW. 

W. *  N.         I 

After 
Water, 

8.XE. 

W.byN.fcN. 

N.W.V4.N. 

N.  by  W.         I 

S.*E. 

W.*S. 

N 

.  by  W.  Vi  W. 

N  JE.  V  N.        1 

»*v 

8.S.E.  X  E. 

S.byE.ViE. 

E.  by  N.  Vi  N. 

E.  by  N.  Vi  N.     I 

• 

■» 

SJE.  Vi  8. 

S.E.  Vi  S. 

E.  by  S.; 

E.  by  N.          \ 

1     Before  Hig 
Water,  Dot 

8  JE.  by  E.  Vi  E. 

8.B.  Vi  E. 

E.by  8. 

E-ViS.           1 

East. 

S.E.  %  E. 

E.byS. 

E-*S.            ff 

N.E.  Vi  N. 

S.byE.^E. 

E.  by  8.  %  8. 

S.LHE.           • 

fc>* 

N.byE. 

E.byN.fc'N. 

South. 

8.  by  E.  %  E.        1 

5°E. 

6°E. 

*°E. 

8°E. 

Hours. 

Course. 

i 

Course. 

I 

Course. 

1 

Course. 

IJ 

*£ 

•» 

W.N.W. 

W.#N. 

W.  ViS. 

E.byN.ViN. 

N.W.byW.H.W. 

W.byN.  «N. 

W.  by  N.  X  N. 

N.E.  Vi  B.      / 

30 

XQ4 

W.  by  N.  %  N. 

15 

W.  by  N.  *  N. 

0 

W.byN.  f/.N. 

N.W.  X  W.     /  I 

After 
Water, 

W.byN.fiN. 

W.KN. 

£ 

W.byN.  *N. 

W.byN.  «N.    1* 

W.  by  N.  %  N. 

! 

W.  by  N.  %  N. 

<; 

W.  by  N.  %  N. 

M.w.byw.Xw./  £ 
w.  *  8.       g 

k» 

W.byN.*  N. 

W.  by  N.  tf  N. 

8 

W.  by  N.  X  N. 

•&S 

E.  by  S.  X  8. 

| 

8JB.  by  E.  %  E. 

1 

SAB.  %  B. 

W.  by  8.  Vi  8.  1  5 

si 

8JB.byE.irE* 

| 

8.E.  by  E.  3IT  E. 

S.E.  by  E/tf  B. 

SAW. 

M 

8.E.XE. 

0 

E.  by  8.  Vi  8. 

0 

SJE.  by  E,  \  B. 

S4iy  B. 

0 

8JB,*E. 

E. by 8.  ViS. 

SJE.  by  B.  a/  B. 

8JB.byE.HB* 

** 

■>* 

8JB.byE.sjlE. 

E.  by  S.  Vi  8. 

SJB.byE.yB. 

E.byN.J.H.1 

About  the  meridian  of  8°  E.  the  influence  of  the  Elbe  and  Wear 
causes  the  stream  to  run  nearly  two  hours  to  the  north-eastward  on  the 
falling  tide  after  it  has  turned  westward  in  other  parts,  and  on  the  rinsg 
tide  to  run  two  hours  to  the  westward  after  the  stream  has  tamed  estf* 
ward  in  a  more  westerly  meridian. 
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COMPARTMENT  XYIL 
On  the  parallel  of  550  N. 


o°E. 


Course. 


N.N.W.fcW. 

S.byW. 
S.  by  E.  Jf  E. 

8.  HE. 

S.  by  B. 

S.*B. 

8.B.  H  S. 
N.N.E.  H  E. 

N.HW. 
N.X  W. 
N.*W. 


1 

X 
X 

x 

X 

1* 

1 

H 


i°E. 


Course. 


Slack. 

S.W.  X  W. 

S.S.W.yW. 

8.  by  in  • 

S.byW. 

South. 

S.  %B. 
E.byN.fcN. 

N.byE. 
N.byE.*E. 
N.byB.  Jtf  E. 


a°E. 


Course. 


N.  by  E.  X  E. 
s.w.by  w.fcw. 

W.S>  W. 

S.W.  *  W. 

S-XB. 

S.S.E. 

B.byS.  fcS. 

E.*S. 

E.  by  N.  X  N. 

E.  M  N. 

N.E.  \  E. 


i 


o 

•c-3 

r 

<5 


3°E. 


Courw. 


W.  K8. 
W.tfN.  " 
W.*N. 

m.w.  by  w.  X  w. 

S.W.byW.HW. 
8.  by  B.  X  E- 

S.*E. 
S.E.  by  E.  X  E. 

E.yS. 

E.  VS. 

N.N.E*  •/  B. 


1 


4°E. 


Coune. 


N.W.  X  N. 
N.W.  #  W. 
N.W.  X  W. 

N.W-XW. 

W.fcS. 

&B.byS. 

S.E.byB.*E. 
E.8.E. 
E.^S. 

N.  by  B.  X  E. 


in. 


5°E. 


Coune. 


1 


6°E. 


Coune. 


7°E. 


Coune. 


i 


8°E. 


Coune. 


I 


N.W.  fc  W. 
W.  by  N.  X  N. 

W.byN.JfN. 

Yt  .N.  W. 

w.p. 

Turning. 

E.HS. 
E.  by  S,  ft  S.- 
B.byS. X  S. 
B.  by  S.  U  S. 

B.*8. 


r 

s 


W.  14  N. 
W.  by  N.  %  N. 

lnT.N.lnr. 

W.byN.fcN. 

W.  by  N.  X  N. 

N.W.byW.tfW. 

S  E.  X  8- 

S.B.  y  S. 

8.E.  by  S. 

S.S.E.  X  E- 

S.8.E.  tf  E. 


o 

p 

r 

s 


W.  by  N.  X  N. 

W.  by  N.  X  N. 
N.W.byW.fcW. 

W.  by  N. 

W.*N. 

W.*8. 

S.W.  *  w. 

S.E.  by  S. 
S.E.  %  S. 
S.E.  ^  S. 


fl 

s 


N.byW.tf  W. 
N.byW.JfW. 

N.W.  X  N. 

N.N.W.  %  W. 

N.W.  *  W. 

N.W.byW.fcW. 

W.K8. 
S-byW.^W. 

S.*W. 

S*E. 

8.  by  E.  *  E. 


o 

fl 
M 


1-3 


1 

i 


0 

i 


COMPARTMENT  XVm. 
On  the  parallel  of  560  N. 


an. 


: 


i°E. 


Coune. 


N.N.E. 
Slack. 
S.*W. 
S.KE. 
S-fcE. 
S.*E. 

E.&E. 
N.E.  by  E. 
N.E.  by  N. 

N.N.E.  X  E. 
N.E.yE. 


a°E. 


Coune. 


Slack. 
8.W.  J<  W. 

S.W. 

W.  by  8.  X  S- 

S-byE. 

S.byE. 

E.*8. 

E.N.E. 

N.E.  by  E.  \  E. 

N.E.  by  E.  H  E, 

N.E.  %  B. 


i 


8*5 

si 
s 

s 


3s 


E. 


Course. 


N.W.  %  W. 

W.  by  N.  X  N. 

N.W. 

N.W.  X  W. 

N.N.^r. 
N.*W. 

N.  by  E.  X  E. 

N.E.  X  E. 

E.*N. 

N.E.y  E. 

N.J<W. 


& 
& 


4°E. 


Course. 


i 


N.  «E. 

N.N.W.  JT  W. 

N.W.  X  W. 

N.E. 

NJLbyE. 

E.HS. 

B.byN. 

E.byN. 
N.E.byE.  J^E. 

E.N.E. 
N.E.  byE.  KB, 


1 
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COMPABTMENT  XVHL— continued. 


Hoar*. 


MS 


•IP 

if 


S°E. 


Course. 


Tuniiiif. 

W.fcS. 

N.W.  14  X. 

X.N.^F  . 

K.X.E.  H  E, 
NJB.)i  E. 

E.  by  N.  %  N. 

N.E.  by  E.  H  E. 

E.  by  N.  %  N. 

E.*N. 

E.J.N. 


13 


*-  « 


6°E. 


Coum. 


Slack. 
N.X.W.  14  W. 
N.K.W.  14  W. 

N.N.  W. 

N.  %  W. 
N.  by  E.  tf  E. 

N.E.  by  E.  X  E. 

E.  by  N.  *  N. 

E.  X  X. 

E.XS. 
E.*S. 


<2 


7°E. 


Course. 


EN.E. 

N.N.E.  %  E. 

X.14E. 

N.  »  W. 

N.  %W. 

N.  by  W.  *  W. 

N.by  W.^W. 
.E.  l*  E. 

E.*,S. 
j  &E.byE. 


i 


MA 


8°E. 


Course. 


!  i 
2 


S 

* 

t 

e 


N.E.  H  E. 

N.14E. 

N.  K  W. 
N.  by  W.  X  W. 
N.byW.  HW.  «?: 
N.  by  W.  14  wJ  *• 

N.N.W.  fc  W. 

Ml 

S.byW.JkW.     _ 
S.W.  fc  w.    !  ° 


COMPARTMENT  XIX. 
On  the  parallel  of  57°  N. 


Hours. 


£3 


52 


Is 


Hours. 


1,5 


^ 


i°W. 


Course. 


SAW.  *  w. 
&S.W.  a/  W. 

s.  w.  x  w. 

N.*W. 

Slack. 

N.N.E.  14  E. 

N.E.  b    N. 

N.E.  k  N. 

N.N.E.  %  E. 

N.N.E.  *  E. 

S.  14  E. 


3 

o 
c 

M 

c 

•# 

1 

8 

o 


i°W. 


Course. 


8.  by  W.  X  W. 

S.W.  */  S. 

S.W.  x  s. 

W.S.W. 

Slack. 

X.  by  E. 

N.  by  E.  \  E» 

N.  by  E.  %  E. 

N.N.E.  14  E. 

N.E.  \  N. 

N.E.  by  E.  V  E. 


Course. 


S.  by  W.  X  W. 
S.  by  W.  *  W. 

S.  *  W. 

S.%W. 

S.%E. 
Slack. 

'N.M.B.  «i  E. 

N.*E. 
N.byE.  H  E. 

N.N.E. 
N.  by  B.  *  E. 


i°E. 


Course. 


8.S.W.  «  W. 

8.W.  by  S. 
S.S.  Yt,  X  "  • 

s.w.  *  s. 

Slack. 
N.E. 

N.E. 

N.E.XE. 

E.N.E.' 

E.N.E. 

Slack. 


i°E. 


Course. 


3 

i 

© 
o 

M 

s. 


N.  by  E.  X  E. 

S.byE. 

8.  by  E.  X  E. 

S.E.  *  S. 

E.  *  S. 

E.  by  N. 

E.  *N. 
E.  by  N.  X  N. 
E.*N. 
E.HN. 
S.byE. 


3 


I 


o 
e 


t°  E. 


Course. 


I 


S.s.£.  5%  E. 

s.  ke. 

S.by  W. 
S.W4>yW.S<W. 

Slack. 
Slack. 

Turning. 

N.N.E.  V  E. 

N.E.  KE. 

E.  by  N.  X  N. 

E^.E. 


I 


ft 


9 
O 

S 

i 


4'E. 


Course. 


S.W.  x  w. 

N.W.byW.*W. 
W.N.W.  W  W. 
N.by  W.y  W. 
N.  by  W.  14  W. 
N.  VL 

N.N.E.  14  E. 

N.E.  by  N. 

N.E.  by  E* 

N.E.  by  E.  *  E. 

E.KS. 


I 
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COMPABTiffctrr  XDL— confwtKetf. 


> 


Courte. 


It.  by  s&  If  B. 
N.N.E.  \  E. 

8.W.H8. 
N.N.W.  w  w» 

N.  by  ^r  • 
N.  by  E.  tf  E. 

N.B.  X  V. 
N.E.  y  N. 

N.E. 

E.  by  N. 


6°E. 


Course. 


8.  by  E.  *  B. 

s.  *  w. 

N.  by  E.  y  E. 
N.*W. 
N.tfW. 

N.  ME. 

N.N.E.  y  E. 

N.E.  *  E. 

E.  by  N.  Ji  N. 
E.  by  N.  X  N. 


f°E. 


X 


Course. 


N.E.byE.X  E. 

E.  by  N.  *  N 
N.E.  by  E.  X  E. 
N.E.  by  E.  %  E. 
N.E.  by  E.  %  B. 

N.  by  B.  jf  E. 

N.E.  by  N. 
N.N.E.  X  E. 
N.E.  y  N. 
N.E.  *  N. 
N.E.  H  N. 


8°E. 


Course* 


8.S.E.XE. 

Slack. 

N.N.E.  X  E. 

N.E.  by  N. 

n,  xw. 

N.  y.E. 

N.E. 

N.N.E.  Ji  E* 
N.E.byE.XE. 
N.E.  by  E*  X  E. 

E.  by  N»  X  N. 


3 

o 

i 


COMPARTMENT  XX. 
On  the  parallel  of  580  N. 


Hours. 


4 


3°W. 


Course. 


8.KE. 

S.E.  X  8. 
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COMPARTMENT  XXL 
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All  the  foregoing  bearing!  are  magnetic. 


Remarks  on  the  Tidal  Stream  near  the  Channel  Islands  by  Staf 
Commander  J.  Richards,  R.N.,  in  charge  of  the  Survey  of  th 
Islands. 

Near  Guernsey  and  to  the  northward  of  that  island  the  true  Channel 
stream  prevails ;  the  great  body  of  the  flood  running  about  £.  by  N 
whilst  the  tide  is   rising  at  Dover,  and  the  ebb  W.S.W.  when  it 
falling  at  that  place ;  but  near  Roches  Douvres  to  the  southward  th 
ilood  stream  sets  S.E.  into  the  Gulf  of  St.  Malo,  and  the  ebb  N.W.  ou 
of  it,  the  change  in  the  latter  stream  taking  place  an  hour  after  hig 
and  low  water  by  the  shore  respectively,  and  near  the  time  of  h 
ilood  and  half  ebb  at  Dover. 

Thus  what  is  called  tide  and  half  tide  prevails  at  Guernsey  an 
amongst  the  islands  to  the  northward  ;  whilst  at  Jersey,  and  along  th 
southern  shore  of  the  Gulf,  and  out  to  the  westward  towards  Roche^^ 
Douvres,  the  stream  is  more  uniform  and  regular  ;  the  former  resulting" 
directly  from  the  action  of  the  Channel  stream,  the  latter  from  am 
interruption  of  the  southern  portion  of  that  stream  by  the  coast  o:  ' 
France,  and  its  diversion  into  the  Gulf  of  St.  Malo. 

The  centre  of  the  Deroute  Channel  (between  Roches  Douvres  and 
Guernsey)  may  be  considered  to  mark  the  separating  boundary  of  these 
two  streams  ;  for  along  this  line  and  to  the  eastward  they  successively 
run  together  side  by  side,  blend,  and  separate  in  alternating  direction 
and  force,  depending  on  the  state  of  the  tide. 

It  should  here  be  noted  that  the  tidal  stream  around  and  between 
the  Channel  Islands  has  a  rotary  motion  (evidently  caused  by  the 
different  action  of  the  above-described  two  streams  and  the  peculiar 
form  of  the  shores  of  the  gulf)  from  right  to  left,  going  right  round 
the  compass  in  little  more  than  twelve  hours  (an  ebb  and  a  flood). 

It  is  also  worthy  of  remark  that  in  consequence  of  these  differences 
the  action  of  the  streams  near  the  northern  and  southern  parts  of  the 
gulf  are  the  reverse  of  each  other,  there  being  slack  tide  near  Roches 
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Douvres  and  along  the  southern  shore  of  the  gulf  when  the  stream  is 
running  at  its  maximum  rate  northward  of  Cape  La  Hogue  and  Alderney, 
and  vice  versd. 

About  the  time  of  half  ebb  at  Dover,  and  the  first  quarter  flood  by 
fche  shore  at  Guernsey,  the  stream  sets  sharply  into  the  gulf  on  both 
Bidto,  and  continues  to  run  in  south-easterly  until  a  little  after  half  Hood 
by  the  shore,  and  slack  and  change  of  stream  in  the  offing,  both  of 
which  occur  nearly  simultaneously  with  low  water  at  Dover.  A  division, 
of  the  Deroute  stream  now  takes  place,  the  northern  part  sweeping  to 
the  E.N.E.  through  the  Russels,  Swinge,  and  Race  Channels,  and 
then  uniting  with  the  east-going  channel  stream  to  the  northward  of 
Alderney,  the  southern  part  near  Roches  Douvres  setting  into  the 
depth  of  the  gulf  to  the  S.E.,  past  Jersey  and  the  Minquiers,  until 
bigh  water  by  the  shore  ;  after  which,  although  the  main  body  of  the 
stream  to  the  southward  slacks,  its  northern  border  turns  off  to  the 
IN.E.  past  Jersey,  and  into  the  Deroute  stream. 

The  ebb  stream  begins  to  run  out  of  the  Gulf  to  the  westward, 
*lose  in  along  its  southern  shore,  soon  after  high  water,  but  farther  out 
in  the  channel  within  Roches  Douvres  not  till  an  hour  later.  At  a 
position  N.W.,  eight  miles  from  Roches  Douvres,  the  stream  changes  at 
two  hours  ebb,  and  farther  to  the  northward  near  Guernsey  (as  already 
noticed)  the  slack  and  change  of  stream  takes  place  soon  after  half  ebb 
by  the  shore,  at  which  period  the  W.S.W.  stream  also  makes  down 
through  the  Race,  Swinge,  and  Russels  Channels. 

Out  in  the  offing  westward  of  Guernsey  the  stream  seldom  attains  a 
rate  of  3  knots  until  the  island  is  approached  within  four  or  five 
miles,  where  it  increases  to  4£  knots  ;  in  the  Russel  Channels  it 
exceeds  5  knots,  and  it  runs  about  the  same  rate  between  Jersey  and 
the  Minquiers  ;  in  the  centre  of  the  Deroute  Channel,  between  Jersey 
and  Serk,  its  strength  is  barely  4  knots,  and  3  knots  farther  westward 
between  Guernsey  and  Roches  Douvres  ;  near  Roches  Douvres  the  rate 
appears  to  be  4  knots  ;  in  the  offing  north  of  Alderney  and  the 
Casquets  5£  knots  is  not  an  uncommon  rate  for  an  ebb  spring  tide,  and 
on  similar  occasions  the  Race  and  Swinge  streams  run  more  than  7 
knots.* 

The  rapidity  with  which  the  tides  rise  and  fall  and  their  velocity  are 
greatly  influenced  by  strong  north-eastern  and  south-western  gales; 
the  former  retarding  and  the  latter  accelerating  their  progress  in  a 
remarkable  degree  ;  the  latter  will  also  cause  the  Race  stream  to  run 
three  quarters  of  an  hour  longer  to  the  north-eastward  than  common, 
although  the  former  has  not  a  similar  effect  upon  the  stream  when 
running  to  the  south-westward. 


•  The  average  duration  of  the  flood  stream  is  5  J  hours  and  of  the  ebb  6}  hoars. 
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OF 

HIGH  WATER  ON  FULL  AND  CHANGE  DATS; 

WITH  THE  RISE  01*  THE  TIDE 

AT  SFRENG8  AND  NEAPS. 


Admiralty  Charts.  Alldridge,  Barnett,  Bate,  Bayfield,  Beaufort,  Beeher,  E.  J.  Bedford, 
G.  A.  Bedford,  F.  W.  Beechey,  R.  B.  Beechey,  Belcher,  Biddlecombe,  Blackwood,  Boteler, 
Brooker,  Bollock,  Burdwood,  GalT«r,  Church,  Collinson,  Cox,  Creak,  Dayman,  Denham,  Drury, 
Edye,  Evans,  Fits-Boy,  Flinders,  Frazer,  Gray,  Glover,  Hewett,  Hoskyn,  Hull,  Hutchison, 
Jeffery,  Kellett,  King,  Lawrance,  Lord,  Mackenzie,  Maxwell,  Mayne,  Mooney,  M'Dougall, 
Madge,  Orlebar,  Otter,  Owen,  Parry,  Baper,  Reed,  G.  H.  Richards,  J.  Richards,  Robinson, 
Roe,  Ross,  Sheringham,  Shortland,  Skead,  Slater,  Spence,  Stanley,  Stanton,  Stokes,  Sulivan, 
Thomas,  Vidal,  Ward,  Washington,  White,  Wickham,  Williams,  Wolfe,  Wood,  and  Yule,  of 
the  Royal  Navy;  and  Blair,  Constable,  Haines,  Horsbnrgh,  Moresby,  Robinson,  Ross,  Stiffe, 
Wales,  and  Ward,  of  the  Indian  Navy.  Maclear,  H.M.  Astronomer  at  the  Cape  of  Good 
Hope. 

Pilote  Francais.  Beautemps-BeauprS,  Begat,  Bougainville,  Chazallon,  D'Entrecasteaux, 
D'Urville,  Duperrey,  Givry,  La  Perouse,  and  Roussm  of  the  French  Navy. 

Bellingshausen,  Krusenstern,  Lisianaky ,  and  Liitke  of  the  Russian  Navy. 

Tasman,  Melville,  Smits,  Swart,  and  Van  Rhyn  of  the  Dutch  Navy. 

Klint,  Lowenorn,  and  Zahrtmann  of  the  Danish  and  Swedish  Navies. 

Bauxa,  Malaspina,  and  Tofino  of  the  Spanish  Navy. 

U.  S.  Coast  Survey  under  Professor  A  D.  Bache.   Maury  and  Wilkes  of  the  U.  S.  Navy. 
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1J-2 

West 

India  Islax 

ids. 

la    - 

3    0? 

6* 

tharina  L 

2  45 

6 

4* 

Tobago 

3    0 

4 

2 

stiao 

4     0 
2     0 

4 

Grenada,         (St.  "1 
George  Harb.)  j 

2  40 

1} 

} 

nde  Bay,  "1 
Bay 

1  45 

2  0 

5i 

Grenadines 
St            Vincent  "1 
(Kingstown)   -J 

3     0 
3     0 

1 
1 

w 

Barbados 

irr. 

2 

iro 

3     0 

4 

3 

Martinique(Robert  1 
Harbour)          -  j 

4—  5 

io            - 

2  40 

4* 

^  "•  «* 

•        " 

2  30 

H 

i 
i 

Saintes         - 

6  45 

Rio  de  la  Plata  the  rise  is  greatly  influenced  by  the  winds,  the  water  being  raised  by  SJS.  winds 
sed  by  those  from  N.W.,  causing  at  Buenos  Ayres  a  difference  sometimes  of  12  feet 

L 
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Place. 


High 

Water, 

Full  and 

Change. 


Rise, 


Springs. 


English  Harbour, 

Antigua 
Christianstaed, 

Santa  Crux 
Anegada 
Gorda        Sound,  "I 

Virgin  Island  -  J 
Tortola 
Colebra  or  Pass-' 

age  Island 
San  Juan,  Porto 

Rico 


{Bahamas.) 


Inagna 
Mira-por-Yos 
Turks  Islands 
Stirrup  Cays 
Crooked  Island     - 
Exuma 
Royal  Island 
ClarenceHarbour,  "> 

Long  Island    -  J 
Rugged  Island 
Mucaras  Reef 
Lobos  Cay    - 
Guinchos  Kay 
Nassau,  New  Pro- 1 

yidence  -  / 

S.  W.Bay    „ 
Salt  Cay  Anchorage 
Hanover  Sound    - 
Douglas  Road 
Abaco 

Man-of-War  Cay  - 
Gun  Cay 
Memory  Rock 
Bluff  Ciy        -     - 

Puerto  de  la  Plata 
Mancenille  Bay    - 
Fort  Dauphin 
Cape  Haiti  - 
Samana  Bay 
Lacul  Harbour 
Gonaives  Bay 
Bay  of  St  Mark    - 
Port  an  Prince 
Caimites     - 
Bay  of  Anx  Cayes  - 
FlamandBay 


8     0 

3* 

9  30 

3 

3 

7     0 

4 

7     0 

H 

7  20 

*I 

7  45 

a* 

8  30 

4 

8     0 

3 

7  40 

3 

7  40 

3 

7  40 

3 

7  30 

4 

7  30 

4 

8  15 

4 

8  15 

4 

8  30 

4 

8     0 

3 

8  10 

4 

8  80 

3 

7  50 

3 

1      7    0 

4* 

(HaTtiJ 

7  30 
7    0 

7  0 
6    0 
9  30? 
6    0? 

8  0? 
8  0? 
8  0? 
8    0? 

uncertain 


3? 

4-5? 

5* 

3 

3? 

3? 

1? 

1? 

1? 

1? 
2-3? 
2-3? 


Neaps. 


h.  m. 

ft. 

2 

7  30 

1 

9     0 

1* 

8  30 

H 

8  30 

H 

9    0 

i 

8     2 

H 

ft. 


a 


H 


3 
3 

2* 


3* 


Pigh 

Rise. 

Place. 

Water, 
Full  and 

Change. 

Springs. 

Netpi 

h.  m. 

ft. 

ft. 

St  Louis  Bay 

uncertain 

2-3? 

Aquin  Bay 

n 

2-3? 

Jacmel 

n 

2-3? 

(Cuba.) 

Piedras  Cay 

8     0 

2J 

Hayana    - 

8  14 

3 

Boca  de  Varadero* 

8  39 

2 

Baracoa* 

7  23 

H 

Puerto  de  Mata*  - 

6  49 

2f 

Santiago  de  Cuba* 

8  33 

2* 

Playa  de  Incia*    - 

7  31 

2* 

Puerto  de  Baiti-") 
queri*        -    -  J 

9     7 

n 

Puerto  de  Maravi* 

7  56 

Puerto  de  Taco*  - 

8  49 

Cape  St  Antonio  - 

» 

PortRoyaljJamaica 

11     0 

i 

Bermudas. 

Ireland  Id.  Dock  "I 
Yard       -       -J 

7  14    | 

4     1 

North  America,  East 
to  the 

Greytown 
Blewfields     - 
Corn  Islands 
Colombilla    Cay,  1 

Pearl  Cays  -  / 
Cape  Gracias  Harb. 
Royal     Harbour,  1 

Ruatan  -  J 

Serranilla  Bank    - 
SerranaBank 
Old  Providence     - 
Bonacca  Island     - 
Mugeres  Harbour 
Cozumel 
Cape  Catoche 
Campeche       -    - 
Sisal 

Laguna  de  Tenninos 
Triangles 
Areas  Rocks 
Y  era  Cruz 


Coast.    (Isthmus  o/Pasm 
Northward.) 


9     0 

[       li 

1   50 

2 

1  45 

2 

2     0 

2 

10  30 

2 

7  45 

3* 

irr. 

2 

2 

irr. 

I 

9    0 

li 

9  30 

if 

8  30 

H 

9  30 

U 

1  45 

»i 

2 

noon 

H 

noon 

11 

2 

United  States,  South  CoasL\ 


Braxos  R.  (entr.)J 
St  Luis  Pass,  TexasJ 


irr. 


:i 


i 


*  From  the  Anuario  de  la  Direccion  de  Hidrografia,  Madrid,  1863. 

f  The  tides  of  ports  in  the  Gulf  of  Mexico  westward  of  Cape  St  George  are  usually  single  day* 
the  rise  and  fell  increasing  or  decreasing  with  the  Moon's  declination.  The  rise  and  fall  beiag  sts* 
the  times  and  heights  are  both  much  influenced  by  the  winds.  Between  Cane  St  George  aal  Oj 
Florida  there  are  two  tides  during  the  twenty-four  hours,  subject  to  ft  large  diurnal  inequality.— fi 
Tobies  for  the  United  States. 

(From  the  United  States  Coast  Surrey,  the  times  of  High  Water  being  the  Corrected  aad  art  < 
Vulgar  Establishment 
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lace. 


High 

Water, 

Full  and 

Change. 


on     - 
Pas** 

to  River*  - 
on  Bay  "I 
roce)*  -  J 
Jaya  Bay*  - 
ier  Bay*  - 
a  Bay  1 
ice)*  -J 
>pi  S.W.  pass 

,1a  "- 
xews  Bay* 
rgesSoundl 
entrance)*  J 

lie  entr.)* 
ucola  Bay  - 
ks*   - 
Jays* 
Bay* 
is*    - 

*t* 

art,  N.W.  \ 
nel*  -  J 
ly*  • 

Cay* 
lorida* 


h.  m. 


irr. 

irr. 
irr. 

irr. 


irr. 
irr. 

irr. 
irr. 

1  81 

1  14 
0  51 
11  21 
9  56 
9  30 

9  10 

8  40 
8  23 
8  36 


Rise. 


Springs. 


ft. 

4 
H 

2-2* 
2 

H 
2 

1-2 

I* 
1-2 

2J-4 

2*-4 
3 
34 
If 


2 

2i 
1* 


United  States,  East  Coast. 


:} 


} 


Mata- 
«  Bay* 
rostine* 
i's  River*  - 
land  Snd., 
mdina*    . 

»n's  Island* 
Lighthouse* 
w  Sound*  - 
Catherine's  1 

f  "J 

Sound*      - 

ih  (City)*  - 

olaski,  8a-  \ 

&h  (entr.)*  J 

Head* 

1*     - 

ma  Sound* 

ttisto  R.*  - 

ton* 

Uand  Bay  - 

i  Bay  En- 

e*   - 

town* 


:} 


8  23 

2* 

8  21 
7  28 

5 
5J 

7  53 

6| 

7  43 

7  33 

8  19 

84 

n 

8 

8  37 

8 

8  33 
8  13 

7} 

7  22 

8 

7  16 

8  2 
7  8 
7  10 
7  26 
7  16 

3 

7 
6 
5* 

7  56 

*i 

8  40 

** 

Neaps. 


ft. 
} 

H 


J 


1* 

2* 

2* 

H 
i 

U 
1 

If 


1J 

4 
5 

H 

6} 

7 

•I 

61 

64 

7 
64 

H 

6 

5} 
5 

H 


Place. 


High 

Water, 

Fall  and 

Change. 


Springs. 


Cape  Fear  River  "I 

(Smithville)*  -J 

„    Bald  Head* - 

„    Wilmington* 

Beaufort  Harbour 

Ocracocke  Inlet*  - 

Hatteras  Inlet*     - 


h.  m. 

7  19 

7  26 
9  6 
7  26 
7  4 
7     4 


ft. 

H 

5 
3 

?" 

2i 

2; 


(Chesapeake  Bay  and  Rivers.) 


Cape  Henry 
Cape  Charles 
Old  Point  Comfort* 
James  R. ,  City  Point* 
Richmond*  - 
YorkR.  (Moodysl 
Wharf)    -      -J 
Piankatank  River  1 

(Cherry  Point) -J 
Tappahannock*  - 
Rappahannock  1 
(Saunders  Wharf)  J 
Point  Lookout*  - 
Patuxent  River*  - 
Annapolis*  - 
Chester  R.  (Rock- 
hall  Creek)*  - 
Patapsco      River 

(Bodkin  Point)* , ' 
Baltimore* 


7  40 

7  45 

8  17 

2  11 

4  28 

9  35 

10  5 
0  42 

3  2 

0  32 

1  16 

4  38 

5  23 

5  42 

6  83 


4 
5 
3 
3 
3i 

3i 

2 
2 

2J 

2 
2 

1 

2* 

14 
H 


(Delaware  Bay  and  Rioer.) 


Cape  Henlopen  - 
Delaware  Break- 1 
water*  -  -  J 
Higbees,  CapeMay  * 
Egg  Island  Light* 
Mahons  River*  - 
New  Castle* 
Philadelphia* 


8  0 

4* 

8  0 

44 

8  33 

9  4 
9  52 

11  53 
1  18 

64 

7 

7 

7 

6} 

(New  Jersey.) 


Cape  May  Landing* 
Cold  Spring  Inlet* 
Little  Egg  Harbour 


8  19 
7  82 
7  10 


6 


(Long  Island  Sound.) 


Watch  Hill* 
Stonington*  - 
Little  Gall  Island* 
New  London* 
New  Haven* 


9  0 

3 

9  7 

34 

9  38 

3 

9  28 

3 

11  16 

64 

Neaps. 


ft. 

2* 

2* 
2 

2 


24 
2* 
23 


I 

2 

14 

H 
1 


1 
14 


5}     '4 


H 
3 

2} 
24 
5* 


a  the  United  States  Coast  Survey,  the  times  of  High  Water  being  the  Corrected  and  not  the 

Vulgar  Establishment 

L  2 


High 
Water, 

Full  and 


Bridgeport*  - 
Sheffield  Island*  - 
Oyster  Bay-  - 

Sands  Point* 

w  Koclitlle*     - 
Tbrogs  Faint* 


{Acid  York  to  Portland.) 


Tarrytown* 
New  York* 
Sandy  Hook* 
dell      Gate      Ap- 
proaches* : 

-  Long    Island 
(Black  wells  I)k.)* 

-N.  of  Aato- ! 
a  Perry*  -  . 
HcllGutePotCove,  \ 
(S.E.  part)*  -/ 
-  Wards  Island  1 
(Paupers  Dock)*/ 
Montauk  Point*  - 
Block  Island* 
Point  Judith*       - 

NewBcdford,  emr* 
Bird  Island  Light* 
Kettle  Cove* 
Cutty  hunk* 
Quicks  Hole  1 
(S.  Side)*  ; 
.,  (N.  Side)* 
Men-msha  Bight* 
Woods  Ilole(entr.l 
from  Vineyard  \ 
Sound)*  -J 

—  {entrance  from  I 
Buzzard  Bay)*  J 

Tarpaulin  Cove*  - 
Gay  Head 
Holmes  Hole* 
Edgartnwn* 
Hyaanis*     - 
Nantucket* 
St  George  Shonli 
Motiomoy*    - 
Provincetown* 
Wellfleet*    - 
Cupe  Cod 
Barnstable    - 
Plymouth* 
Boston  Light* 
Boston  (Charles- 1 
town  NavalYdO*  J 


9  57 

4 

B  13 

5J 

7  29 

5J 

9  59 

6 

9  48 

H 

10  48 

H 

10  9 

61 

8  SO 

2* 

4 

7  32 

4 

7  57 
7  59 

7  48 

7  40 

4i 

7  36 

3| 

7  31 

7  45 

8  34 

7  59 

a  4 

2 
3* 

7  37 

7 

11  43 

0  16 

21 

o  aa 

O  24 

3, 

10  30 

7 

11  68 

6i 

11  33 

io| 

11  S 

i3J 

11  23 

10 

11  19 

lit 

11  27 

"1 

G  loucest  erHarbour* 
Hockport*    ■ 
Annisquara* 
Ipswich* 
New  bury  port* 
Portsmouth* 
Richmond  Island* 
Portland* 
Kennebec     River' 

(Ilannitfells 

Point)* 
Mount  Desert  Id.  • 


High 
Waltx, 

Full  and 


h.  m. 

11  13 

1 

It   4 

1 

10  57 

1 

11  O 

1 

11  26 

1 

11  32 

11  23 

1 

11  30 

1 

11  25 

1 

It  15 

11  10 

1 

Bay  of  Fundi/,  Noca  Scotia. 


Cape  Sable,  Bar-1 

rington      Bay,  >■ 

(Clara  Point)  -  J 
CmpcSablcClarkea  1 

Harbour  .  / 

Pubnico 
Argyle,      (Jones  1 

Anchorage)  -  / 
Seal  I.  (Cape  Sable) 
Ellen  woods    An-  ~ 

chorage 
Jebogue 
Yarmouth    - 
ICnst  Sandy  Cove, ' 

St.  Mary  Bay  - 
Petit  Passage 
Grand  Passage      - 
WestSandjCove,' 

St  Mary  Bay  - 
PJigby  Gut  - 

Isle  Haute 
Black  Rock 
Spenaers  A  nehorage 
Parsboro,  Basin  1 
of  Mines  J 
Horton  Bluff  „  - 
Noel  B»J        „     - 


Machias,  Seal  lad. 
Seal  Cove,  Grand 

Manan 
Grand    Harbour, 

Grand  Manan  f 
Pish  Head,  Grand  V 


.» 

1 

81  : 

8  53 

n 

9  25 

13 

9  37 

13J 

9  49 

m 

10  4 
10  9 

16 

10  33 

21, 

10  41 
10  43 

32 

2Dj 

10  47 

23 

11   0 
11  17 
11  31 
11  E9 
11  43 

S7| 
32 

36 
39 

0  17 

43 

0  30 
0  41 

48 
50* 

•  From  the  United  States  Coott  Survey,  the  times  of  High  Water  being  the  Corrected  and  V*  * 

Vulgar  Establishment. 
fin  September  1870  a  rise  of  30  feet  vu  observed,  in  H.M.  Guh-vnmI  ft  in—  I.  both  «  *»■ 

Manan  Island  and  L'Etang  Harbour. 
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Place. 


High 

Water, 

Fall  and 

Change. 


Rise. 


Springs. 


.} 


iuoddy 

bello 

lcbpool) 

drews 

g  Harbour* 

a 

in  Harbour 


Cove  (near  "I 
Chignecto)  j 
tone  Island  - 

Point 
ith  of  Petit 
iac  River 
Hand  Basin  \ 
kville)  -  J 
ton(Railway) 


ina- 

tit-l 
r-J 


h.    m. 
11   12 

11  21 

10  50 

11  19 
11  18 
11  21 
11  35 

11  35 

11  47 

11  49 

11  55 

12  15 


Nova  Scotia, 


Harbour     • 
me     - 
i  Island 
[outon 
ool  Bay 
letway 

le     Have  1 
»ctacle  Id.) 
ire,  Crooked  * 
Channel 
'others  Islam 
ve,  Getsons  1 

*•  J 

ridgewater,  "I 

ean'sWharf  J 

onenburg    1 

dlers  Cove)  / 

Tancock  Id. 

e         Bay, 

fJeckmans 

Anchorage 

Princes  Inlet 

Ham  Island 

Martin'sRiver 

Chester 

ect  River    - 

Bay    - 

Margaret*") 

,Shut-inId\J 

[aland,  N.  side 

*  8.  side 

x  Harbour  • 

j  Harbour    • 

larboor 

Harbour 

ab  Harbour  - 

r  Harbour    - 


i. 

} 


8  12 

8     4 


7 
7 
7 
7 


59 
54 
50 
50 


7  48 

7  51 
7  51 

7  55 

8  6 

7  54 
7  43 

7  45 


7 
7 
7 
7 
7 
7 


42 
47 
43 
44 
43 
46 


7  47 


7 
6 
7 
7 
7 
8 
8 
7 


30 
30 
49 
45 
54 
6 
0 
40 


ft. 
21 

23} 

25 

23* 
24  j 
27 
30 

37 
41 

45 

45£ 

47 


7 
7 

3 

8 
8 


n 

7 

n 

8 

n 

7i 

7* 
7 

7 
7* 

n 

4 
4 

6 

6i 
6* 

It 


ft. 
17 

20 

21 
20 
21 
23 
25 

30} 

34} 

38 

38 
37} 


5| 

*J 
6 

5J 
5 

5 

5f 


5J 
6 

6 


6 
6 
6} 

6 
6 

6 


5 
4} 

4} 

4} 
4} 
4} 


Neaps. 


Place. 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Island    Harbour,  1 
Country  Harb.  J 
Whitehaven 
Canso  Harbour     - 
Crow  Harbour 
Guysborough 
Pomquet 
Cape  George 
Merigomish 
Pictou  Harbour     - 
Caribou  Harbour  - 
Amet  Sound 
Tatamagouche 
Wallace  Harbour  - 
Pugwash  Harbour 
Bay  Verte 


h.  m. 

ft. 

7  40 

6} 

8  0 

7  48 

8  0 

8  20 

9  15 

6* 
6} 

6} 
6} 

4 

9  15 

4 

10  6 
10  0 

6 

10  0 

6 

10  30 

8 

10  0 

8 

10  30 

8 

10  30 

7 

10  0 

9 

Prince  Edward  Island. 


East  Point 

Boughton  Harb.    - 

Cardigan  Bay 

Cape  Bear 

Hillsborough  River: 
Charlottetown  - 
Head  of  River  - 

Crapaud 

Bedeque  Harbour  - 

Minimegash 

Egmont  Bay 

Cascumpeque  Hr.  - 

Richmond  Harb.  - 

Cape  Turner 

Grand  Rustico 

Tracadie 

St  Peter  Harbour 


8  30 
8  40 

5 

8  40 

5 

9  0 

6 

10  45 

11  0 

10 

10  0 

8 

10  15 

7 

3  30 

5 

3  0 

4 

5  40 

3 

6  0 

3 

6  10 

4 

6  40 

4 

7  0 

8  30 

3} 

4 

Cape  Breton  Island. 


Port  Hood 
Gut  of  Canso,  N.  1 
entrance  J 
„   Plaister  Cove 
Mabou  River 
Chetican 
Cape  North 
St  Anne  Bay 
Sydney  Harbour  - 
Menadou  Bay 
Louisburg  Harb.  - 
St  Peter  Bay 
Habitants  Harbour 
Arichat 
Bear  Head 
Poulament    Bay,  1 
Madame  Island  -  J 
Grande-digue, 


>• 


9  0 

4} 

9  15 

4 

9  10 

4} 

9  0 

4 

8  15 

3* 

8  0 

4 

8  34 

6 

8  15 

5 

8  15 

H 

8  0 

5 

7  30 

6 

8  20 

6* 

8  10 

5 

8  30 

4* 

7  50 

6 

7  55 

1    « 

Neaps. 


ft. 

4} 
4} 

4} 
4} 

2* 
2 

3* 

4 

4 
5 
5 
5 

4 
5 


2 

21 
3} 
3 

8 
7 
6 
5 
3 
2 
2 
2 
2 
2 
2 

2} 


2 

2 
3 


4} 

4 

4 
4 

4J 

4 

8 


4} 


September  1870,  a  rise  of  30  feet  was  observed,  in  H.  M.  Gun- vessel  Britomart,  both  at  Grand 
[aland  and  L'Etang  Harbour. 


High  Rise. 

pi.™.  Water,    

P1**-  Fulland  [- 

Change.  Spring!.     1 

Labrador  and  Gulf  Si.  Latartnee. 


Eclipse   Harbour, 

Aulesnvik 

Sound 
Hopedale 
Aillik  Bay 
Webeck 
Pomeroy      Inlet, 

Indian  Harbour 
Charles  Island 
Indian  Tickle 
Domino  Run 
St.  Lewis  Sound 
Fall         Harbour  1 

(Telegraph  Tt.)  J 
Chateau  Bay 
Red  Bay 
Bradore  Bay 
Bell  el  Amour  Bay 
Bonne  Esperance  1 

Harb.      - 
Miatanoque 
Antrobua  Island 
Wapitagun  Harbour 
Concoacbo  Bay 
Kegashka  Bay 
Little  Natashquan- 
Appeetetat  Bay     - 
Betcheweeu  Har- 1 

Clearwater  Point  - 
Mingan  Harbour  - 
Mingan  Island 
Bay  of  Seven  Is-  1 
lands       -        -J 
Anlicosti     Island  1 
(East  Cape) -J" 
Bear  Bay 
West  Point 
Cawee  Islands 
Egg  Island  - 
Magdalen  River 
Mount  Louis  Bay 
Point  de  Monts 
Cape  Chatte^ 
Goodbout  River    - 
St.  Nicholas  Harb. 
Manicouagon  Rive: 
Matan  River 
Little  Metis 
Bersimis  River 
Bio  Island    - 

rtRraf 
Sagueuay,  Tadousac 
„      Chicoutii  ' 


h.  m. 

ft 

5  38 

7 

6  31 

7 

6  SO 

7 

7  30 

a-7 

6  37 

6 

S  40 

7 

6  40 

31 
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m  a  survey  of  Aden   anchorage  by  Commander  Dayman,  R.N.,  H.M.S.  Hornet,  1863  ;    but, 

%  to  the  Surveyors  of  the  Indian  Navy,  springs  at  Aden  rise  8}  feet. 

need  from  observations  made  in  the  E.LC.  brig  Euphrates  1857-58,  and  H.M.  schooner  Marie  of 

ian  Navy,  1858-60,  by  Commander   G.  C.  Constable  and   Lieutenant  A.  W.  Stiffe  of  H.M. 

avy. 

;  tides  at  Karachi,  Bombay,  and  probably  the  other  ports  in  India,  are  subject  to  a  large  diurnal 

y,  which  may  either  accelerate  or  retard  the  times  of  high  water,  sometimes  to  the  amount  of  an 

1  a  half  or  two  hours,  and  increase  or  diminish  the  rise  by  a  foot  or  more. — See  Tide  Tables  for 

o/Kardchi,  published  by  the  authority  of  the  Secretary  of  State  for  India. 
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of  the  year. 

I  In  March  and  ApriL 

f  In  the  River  Hoogly  the  night  tidea  are  higbeit  from  Noi 
from  March  to  October. 


o February;  tin  day  tab* ■$" 


171 


ie. 


High 
Water, 
Fall  and 
Change, 


Rise. 


Springs. 


rer,  (en-  *l 
trance)/ 


t» 


(entrance) 

Riyer     1 

*>       -J 
load 

Fhyou ' 
r 

Aracan' 
Bar)  - 
rer  (en- 
bland  - 
Island  - 
g(Bar)  - 


h.    m. 
10  30 

10  30 

2     0 

2  20 

3  15 
5  30 

10     0 

10    0 

10     0 

9  45 

10  0 

11  30 
10  30 

0  45 


ft. 
18 

20 

22 
21 
21 
21 


12 
9 


8 

8 

15 


Islands  in  Indian  Ocean. 


(Chagos  Archipelago.) 


Neaps. 


i(Christ- " 
rbour)  -d 

u   .  . 

2 

Island 

11     0 

3 

m  Id. 

U     0 

3 

glands,    1 
rfuge     -j 

i-        5  30 

5 

lid. 

10     0 

•>,      Port' 

►        0  30 

8 

Grand  1 

[         1     0 

H 

>r  Bout-*] 
Island, 

►       noon 

H 

Pierre) 

or  Boor- " 

Island, 

0  22 

2* 

Denis) 

Gilles)    - 

1     0 

*J 

Paul)      - 

1     7 

4 

Island    - 

1  45 

6 

Carajos' 

I        2    0 

4 

ircia 

1  30 

6 

ihos 

1  30 

5 

Islands  - 

1  30 

5 

ft. 


17 

14 
14 

6 


6 
6 


10 


*t 


Place. 


High 

Water, 

Foil  and 

Change. 


Rise. 


Springs. 


Neaps. 


(SeycheUe  Archipelago.) 


Maybe*  Island 
Curieuse  Island     - 
Amiraute'      Isles,  1 
(St  Joseph  I.)  J 
Aldabra  Islands    - 


h.  m. 

4  0 

5  10 

ft. 

6* 
7 

5    0 

H 

5    0 

10 

(Comoro  Islands.) 


Maroni  Bay,Comoro 
Douany,  Mohilla  - 
Kuma-Choa,  Mohilla 
Anchorage,  Johanna 
Pomony,  Johanna- 
Zaudzi    Anchor-  "\ 
age, Mayotta  -J 


4  53 

10 

4     0 

11-12 

3     0 

14 

3  40 

11 

4     0 

11 

4  10 

12 

(Maldives.) 


Adoa  Atoll 
Suadiva  Atoll 
Adou  Matte  Atoll  - 
Maid 

Malcolm  Atoll 
Heawandou  Fholo  1 
Atoll       -        -J 


Laccadiyes,  Cher- 
baniani  Reef 


:} 


1     0 

4 

1     0 

4 

3     0 

4 

0  30 

3 

10  30 

3 

9  30 

5 

10     0 

7 

(Andaman  and  Nicobar  Islands.) 


Port  Blair    - 
Port  Cornwallis    - 
Andaman  Strait    - 
Nancowry  Harb.  - 


9  30 

H 

10     0 

8| 

10  24 

H 

9  15 

8* 

Malacca  Strati,  Malay  Coast 


Junkseylon  Island  "I 
(East  side)      -  J 

Qneda 

Penang    George- 
town 

Lt.    Vessel     One 
Fathom  Bank 

Arroa       -  • 

Cape  Rachada 

Sambilangs  - 

Malacca  Road 

Off  Mount  Formosa 

Tanjong  Bolus 

North  Sands 

Singapore,    New 
Harbour* 

Rhio  Strait- 


.} 


10     0 

11* 

noon 

»i 

noon 

9 

6    0 

15 

10 

5  30 

13 

12 

7  30 

11 

8     0 

11 

9  30 

lot 

5  30 

15 

9  45 

10 

9  50 

7 

Malacca  Strait,  Sumatra  Coast. 


Diamond  Point 
Siak  Riyer    (en 
trance) 
off  the  town  - 


:} 


tt 


12     0 

»* 

9     0 

12 

11 

ft. 


12 


10J 

8 

8 

8[ 

l*i 

7* 
5 


>w  water  at  Singapore  is  affected  by  a  large  diurnal  inequality,  amounting  at  times  to 


High                  Rise. 

HJa* 

Rise. 

PI**. 

Water, 

Place. 

Water, 
Fall  and 

Fall,  and 

1 

Change. 

Springs.  |   Neaps. 

Change. 

Springs. 

Nap 

Sumatra,  N.E.  Coait. 

Segoro  Wedie  Bay 

9     0 

ft. 
6-10 

ft. 

h,  m. 

ft. 

ft. 

i"atytan  Bay 

3     0 

7 

Palo  Aor     - 

5 

Tylntiap      Barb.  1 
(South  Coast)  -  J 

H 

St.  Barbe   - 

S     0 

6 

Badas  Id,  T.ingal 
Bay-   -            -/ 

SOP.N 

la 

Tytando  Inlet 
Wynkoops    Bay   1 
(&W.  Coast)  -J 

6  30 

51 

*i 

Batoo  Barra 

2  50 

7-10 

Dheli  River 

3    a 

8 

Zand  Bay     - 

5     0 

*} 

Bantam 

5 

Batavia 

10    0 

Sumatra,  Wat  Coatt.                         1   Kaltng     Bayang  1 

B 

Harbour  -       -  J 

Krakatoa      - 

Bencoolen    - 

6     0 

3-5 

Sillebar  River  (Bar) 

6     0 

*i 

Mensnlsr   Island  1 
(S.E.end)       -! 

6    0 

* 

Safy. 

Tappanoely  Har-  1 
boor       -       -J 
Acheen  Head 

6  10 
3  15 

8 
8 

Badong       Bay     11     ..     _ 
(Sooth  Co*«  -/      "     ° 

94     1 

Diamond  Point     • 

13    0 

9* 

Tebnnkoa      Boadl         .     . 
(North  Coast)  /I      *    " 

61     1 

Durion  Sir  ail. 

Lomboci,  Wat  Coat. 

Sabon  laland         •  1                  1       10      1 

Deep  Point           -        SO          to 

Ampanam  Bay     -  j       8     0 

,„6.    1 

Red  laland            -  |      3     0    1       10J    1 

Peejo*  Bay  -        -  ' 

10-IJ    1 

Banka  Strait. 

Stmbawa. 

'*"«-{,!S)'> 

Ragged  Island       -  1      8  10 
Sapie  Bay    -        -10 

3      1 
10 

Lucipara  PaM 

irr. 

10 

n 

Britannia  Bay       -         10 

11-12 

Nangks  Islsud 

7     0 

9] 

Bima  Bay    -        •  )     Noon 

6       1 

Cape  Oelar 

6  30 

Bersiap  Point 

6  30 

ia 

Samba  or  Sanddhout.  North  CuatL 

Kalian  Point        j 

8     Ot 
8  171 

}"» 

Naugamea*ieHar-l|     ..  ^, 

17      1      13) 

Lobsh  Point 

11     Ot 

10 

boor        -        -M     "  ^ 

PalmedoRoad      -  | 

15      I 

Gatpar  Strait. 

Timor. 

Pulo  Mendanao     -  I      2  3D    J        4       I 

Pulo  Lest              -  |      3  30    1        4      1 

Koepang      -       •  1    11    o 

»       j        « 

Dilbi  or  DieUi       -  |       10 

6      1 

Java  Sta. 

Fbra  Sta. 

Criroo a  Islands     -  |      8    0    j        6      |        S 

Adman,  Floret  -  i 

8      1 

Alligator  Bay  „  - 

6       | 

Soorabaya  Strait!  i                       ,     . 

Macassar     -       -  |      *    0 

»I    1 

(Zee  Bank)        -M       »■ 

JMbttK 

„        Jansen  1  1       ,_ 
Channel             -/.       ***• 

*i 

Batchian,  Gilolo    -  |      10 

•      | 

Banjoewangie      -        10 

9 

Sangnir  laland      • 

*  1 

'   From  observations  made  i 


f  In  6.E.  Monsoon. 


JlnN.W." 


High 

Bite. 

High 

Rise. 

Water, 

Foil  and 

Place. 

Water, 

Full  and 

Change. 

Springs. 

Heap.. 

Change. 

Springs. 

Keaps. 

b.    ID. 

ft. 

ft. 

h.  m. 

ft. 

ft. 

boo  Island 

5 

Port           Barton  1 
(Bobon  Point)    J 

10  *5 

s   a 

5 

9  40 

G 

Bny         - 

9 

BacoitBay 

Cavern  Island 

10     0 

6 

sBay      - 

9  30 

Bt 

ndHiti-l 

lys         -J 

3-4 

Mil  linen  Island     - 

10  27 

3 

6 

Observatory  Island 

11     0 

ijiliBay 

1  3! 

*i 

Palawan,  Matt  Coast, 

Island    - 

6 

Ursula  Island                11     0 

H 

or  Pas-1 
land      -J 
nda  Islands 

Port  Hoy alist        -  1     11    0? 

6il? 

S 

Casuarina  Point    -  1       9  30 

61 

6? 

Barren  Island        -         9  30 

n 

Strait      - 

11 

Calandagan   Ids.,  1  , 
Bird  Island     -j"!      9  30 

6 

China  St. 

,  Coast  of 

Borneo. 

Tai-Tai  Bay         -  1       9  30 

■•} 

•,  Island  • 

* 

Busuanga      -        -         0  30 

6 

Island  -} 

8 

Philippine  Islands, 

7 

Mindanao  (S.  Point) 

7    0 

6 

River  1 

Port  Zebu    - 

7 

abas  en-  L 

4     0 

9 

=1 

Port       Buluagan  1 

O'staAna        -/ 

noon 

8* 

.utnbong  - 

4     0 

10 

6 

Port  lloilo 

noon 

5i 

1  unction  J 

Port  San  Jacinto,  \ 
Ticao  Island     -  J 

5     0 

15-18 

9 

6  30 

6 

„      City 

5  30 
4  45 

15-18 
7 

9 

Paluan  Bay  (Mm- 1 

5 

4  45 

13 

9 

Manila  (Luzon)     - 

10  40 

5-7 

3     0 

11 

Port  Sua!    „ 

6 

Liver       - 

5  45 

6 

Port  Laguimanoe  „ 

t  30 

H 

11     0 

12 

Alabat  Harbour  „ 

10    0 

9 

Island! 
sHarb.  J 

Busaiu  ga(  B  urias  1  d.; 

0  so 

6 

n  Island  - 

11      0 

5 

Scarborough  Shoal 

11     0 

5 

Bay 
igan  Id.,  1 

3atbour  J 

10  30 

6-8 

Babayati  Iilaita 

'*. 

10     0 

8     0 

G-8? 

Port  Pio  Quinln.  1  | 
Camiguin  Island   /          8    0 

6 

•oin't       - 

Port  Musa,  t'ufra  1 
or  New  Babuyan  / 

6 

j  Iilandi- 

8-10 

Pratas  Shoal 

4     0 

5 

Ba 

abac  Islan 

£ 

Bay        - 

11      0 

11     0 

5 

6 

Batanes,     Bashee  1 
Islanda             ■/ 

4 

BaJabacl 

10  50 

Formosa. 

Port  Kok-si-kon  -  1     11  30 

3       1 

Tam-Sui  Harbour-       11  45 

7-10 

Paiaic 

an,  West  C 

oatt. 

Kelung  Harbour  -       10  30 

3 

Sou  -o  Bay             -  |      5  50 

8       I        *i 

oo  bay     - 

10  16 

6 

Leo  Ckoa  Islat 

A. 

Bay       - 

9  30 

8 

Nafa-Kiang           -  1      6  SB 

7      1 

B./       - 

9  SS 

Port  Oonting        -         6  35 

8   1 

rawak  River  the  highest  tides  occur  at 
!.  monsoon  the  higher  tides  occur  at  the 
m  those  of  the  night ;  while  daring  the  ! 


c  change  of  the  monsoons,  via..  May  and  November. 
ew  moon,  and  those  of  die  day  are  higher  and  more 
W.  monsoon  the  contrary  takea  place,  and  the  higher 
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Place. 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Neaps. 


Oho  Sima,  Vin- 
cennes  Bay 
Wild  Wavel 
Bay        -J 


-} 


ft 


h.  m. 

ft. 

7  30 

5* 

8 

ft. 


China  Sea,  West  Coast,  (  Malay  Peninsula.) 


Romania  Point 
Sidili  River 
Blair  Harbour 


10  30 
9  44 

8  50 


12 
7 
9 


(Gulf  of  Siam.) 


Tringano  River    - 
Menam       River,  "I 
Paknam  -j 

Bangkok  River    - 
Cape  Liant 
Chentabun  River  - 
Polo  Panjang 
Rocky  Island 


8    0 
5     7 


Irr. 

74-11 

5  7 

64 

10  0 

54 

7  0 

2 

4  0 

4 

»* 


(Cochin  China.) 


Pulo  Condore* 
Cape  St  James 
Saigon  City 
NhatrangBay 
Hon-cohe  Bay 
TouronBay 


China,  South-east  Coast. 


Gaalong        Bay  1 

Hainan  Island,  J 
Yu-lin-kan  Bay  - 
Quan-chow-waYi  - 
Tien-pak  Harbour- 
Hui-ling-Ban 
Namoa  Harbour  - 
Boddam  Cove,  1 
Ladrone  Ids.  -  J 
Canton        River  1 

(entrance)       -  j 
Broadway    River  1 

(entrance)       -  J 
Typa  Anchorage  - 
Macao 
CumsingmunHar-  "I 

bour,  Canton  R.  J 

Junk  Fleet  entr.,  1 

Canton  River  j 

Tailnng  Channel  „ 


2  30 

H 

2  30 

12| 

4  30 

12 

8  30 

*i 

11  30 

5 

3  0 

4 

4-5 

9  5 

noon 
8  30 
10  0 

H 
9-10 

81 

7} 

7f 

9  40 

4* 

10  0 

8 

11  0 

7J 

10  0 
10  0 

7 

0  6 

6* 

11  50 

«i 

1  30 

6* 

84-9 


Place. 


High 

Water, 

Full  and 

Change. 


Bite. 


Springt. 


Lankeet  Id.,  Can-  1 
ton  River  J 
Lintin  Id.  „ 
Fan-si-akChannel  „ 
Chuen-pee  Point  „ 
'"Mar.  - 


tWham- 
poaDks. 


April  - 
May  & 
Jane  - 
Kaper  Id.  f  Mar.  - 
off  Canton  <  May  & 

City       L  J^ne  - 
Sam-shui,SiKiang  1 

or  West  River.  J 
Shao-king  „  • 
Wn-chn  „ 
Hong  Kong  Road- 
Ninepin  Group  - 
Tide  Cove,MirsBay 
Tooni-angId.Bias  1 

Bay        -        -J 
Tsang-chow     Id.  1 

Bias  Bay         -  J 
Hong-hai  Bay 
Kin-siang   Point,  1 
Hie-chechin  Bay  J 
Chino  Bay   - 
Haimun  Bay 
Cnpchi  Point 
Swatau  (Double  Id.) 
Clipper  Road,  NaO 

moa  Id.  -  J 

Chaoan  Bay 
Tongsang  Harbour 
Chimney  Id.  Rees  1 

Pass       -        -J 
Makung  Harbour  1 

(Pescadores)  -J 


} 
} 


h.  m. 
11  20 

noon 

1  0 

2  0 
1  40 

1  15 

0  30 

2  40 

1  40 


10  15 
10  0 
10     0 

8     0 

8  30 
10     0 

7     0 


ft. 

< 

7; 

7-8 
H 

5-6 
3 

1-14 

5 
64 


7 
9 
8 
3 


0 
0 
0 
0 


11  15 

11  0 

11  30 

II  30 


10  30 


64 

6-7 
6-7 

9 

7 

64 
12 

12 
*4 


China,  East  Coast. 


Amoy ,  Inner  Harb. 
„    ChiangChin,  "I 
West  River     -  J 
Hu-i-tau  Bay 
Chimmo  Bay 
Chinchu  Harbour  - 
Meichen  Sound     - 
Hai  Tau  Strait     - 
White  Dog  Ids.    - 
Min  River,  Tern- 1 
pie  Point         -  J 
„    Losing  Id.    r 
Chang-chi  Island  • 
Spider  Island 


noon 

3  40 

0  15 

10  20 

0  25 

0  30 

0  15? 

9  0 

10  27 

noon 

9  30 

10  0 

18J 


16 

16 

IT 

17 

16? 

18 

18 

17 
17 
17 


Hop. 


14 


13 
H 


*  From  a  French  Survey,  1862. 

t  At  WhampoaDccks—Jfa  March,  the  day  and  night  tides  rise  to  the  same  krel  From  April  to  Oel 
the  day  tides  are  the  higher,  and  from  November  to  February  the  lower.  la  May  and  June  tit  1 
of  spring  tides  is  4  feet,  and  the  neaps  2  feet  higher  than  in  March, 


High 

Bite. 

High 

Bite. 

Wmter, 

Place. 

Water, 

Full  and 

Foil  and 

Change. 

Spring*. 

Nwpl. 

Charge. 

Sprlnin. 

Neap*. 

h.  m. 

ft 

ft. 

h.     m. 

ft. 

ft. 

10  15 

IS 

Staunton  Island    - 

1  30 

8 

H 

10    0 

17 

"Wang-kia  Bay 

2  30 

9 

id.     - 

8  30 

17 

Sbihtau  Bay 

1  30 

9 

id*.  - 

8  30 

17 

Sang-tan  Boy 

0  53 

7 

H 

illock  j- 

Aj-lcn  Bay    - 
IitaaBay    - 

2  30 

8  30 

IT 

3     0 

6 

Wd-hai-wei  Har-1 

verfenL) 

9     0 

"5* 

City 
ad 

9  30 

9  ao 

151 
13 

Lung-man  Harbour 
Chtfa 

10    0 
10  34 

7 
8 

61 

E     Id/l 

iidJ 

9     0 

10  so 

9  30 

14 
15 

14 

Hope  Sound  (Mi- 1 
au-tau  Group)   J 

Mian-tan    (Depot  1 
Bay)      -       -  J 

10  24 
10  35 

6* 
S 

10  30 

20 

Ta-taing  ho 

4  10 

10} 

8 

Peiho  oi  Peking  \ 

ikU-  L 

9  40 

14 

River (entr.)t  -J 
Tien-tain,    Peiho  1 

340 

10 

H 

11     0 

12 

9 

BiTer     -       -/ 

*1 

8  15 

12 

Feh'tang  bo 

3  33 

10 

n 

r 

10     0 

13 

Slia  -lui- tie  n  Banks  1 

9  50 

Iiland 

11  30 
11     0 

15 

14 

(west  part)      -  J 
Lian-trmtF,  Chins) 

8 

,Cbinhae 

11  20 

in 

ho       -            -J 

6i 

.Ning-1 

po-fu/ 

1     0 

9 

1   30 

5 

Tai-cho  ho 

0  15 

6 

/»} 

11  49 

14 

Tang  ho 

Ning-bfii    - 

0  15 

6 
S 

Fogl 

UscdB  J 

11  45 

17 

Sand  Point,  Gulfl 
ofLiau-tung)  -J 

4  50 

7 

51 

Chapn  1 
Boad/ 

noon 

25 

N.W.HeadofGulfl 
of  J-iau-tung    -  j 

3  30 

10 

6} 

Bayl 
pi.)    -J 

Liau  1 1...  (Bar)      ■ 

4     0 

lit 

H 

„        (entrance) 

6    0 

find      - 

It  30 

15 

Vansittarta  Saddle 

4  30 

10 

H 

iaog    I 

Hula  Shan  Bay    • 

2  30 

t 

blip   at  y 

13 

10 

Society  Bay,  Suli- 1 

0  15 

1     -J 

Tan  Bay- J 

Port  Adame,Mary  1 

2     0 

10 

'oiling  v 

0  80 

15 

ioi 

leland     -  / 

P      ."J 

Pigeon  Bay 

11  45 

s 

a,1 

River-/ 

0  30 

15 

loi 

Ta-lien-whan  Bay 
Encounter  Bock    - 

10  47 
10  44 

;ot 

8 
8 

Faisal 

River  / 

0  35 
0  40 

13 
10 

B 
7 

Haiynn-tan            1 
(Thornton  HaTen)  J 

9  30 

12 

B 

Trotting 

1  40 

12 

8 

Korea. 

24 

Ping-Tang  Inlet  - 

7  45 

21 

14 

33-36 

Chodo  Id.    - 

6  20 

12 

Ta-Tong  River     . 

G  30 

13 

I 

VbuSn. 

Salee  River,  Sap- 1 

kot-i      -J 

„      BoUeel. 

6  40 

si* 

u* 

*imr 

6    0 

12 

9 

5  20 

3«J 

16-27 

5    0 

12 

9 

Seoul  River,  Po-1 
teu-maij          -J 

7  SO 

6    0 

12 

9 

„         Kam-1 
pa-oni  f 

4  30 

.   11 

9 

ar-gahao  Crowing  the  tide  ri.es  for  S  honn  only,  and  falls  for  9  honre.— H.M.S.  Adam,  1881. 

d  rite  much  affected  by  winds. 

irer  Seoul,  apring  tidci  ruw  from  1ft,  feet  at  the  entrance,  to  «}  feet  at  Seoul. 
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Place. 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Neaps. 


»> 


} 


Seoul  River,  Seuk- 1 

kol     -J 

„        Seoul  - 

Marjoribanks 

Harbour 
Basil  Bay       „ 
Ko-kon-tau  Group 
Kuper  Harb. 
Crichton  Harb.     - 
Tracy  Island 
Hooper  Id. 
Port  Hamilton 
Tsu-sima  Sound    - 
Tung-  hing  Bay     - 
Tsau-liang-hai  or  \ 

ChosaiiHarbour  J 
Expedition  Bay  - 
Novogorod  Bay    - 


h.  m. 

ft. 

8  45 

9  30 

3  30 

29 

4  15 

18 

2  25 

18 

9  28 

Hfr 

9  50 

Hi 

8  58 

Kt 

9  10 

8  30 

11 

8  30 

8 

5  20 

2i 

7  45 

7 

2  30 

2i 

2  30 

2* 

Sagistu-no-ura 

Harbour 
Tama  Gawa  Hr., 

Kagosima  Gulf 
Nagasaki  Bay 
Taske 
Oosuka 
Tama  -  no  -  ural 

Harb.,  Goto  Id.  J 
Iki        -        -      - 
Tobuko 
Simonoseki 
Mikuni  Roads 
Tsuruga 
Sado  (Tebisu) 
Tsugar  Strait 

Hakodadi      Har- 1 
bour,  Teio  Id.   J 
Endermo  Harbour 
Atkesi,  Tezo  Id.  - 
La  Perouse  Strait  - 


Toko-hama,  Tedo  1 
Bay*      -        -J 
Uraga 

Tatiyama  Bay 
Fatsizio 
Port  Simoda 
Heda  Bay    • 
Enora  Bay     -     - 
Simidsu 

Matoya  Harbour  - 
Owasi  (RodneyBay) 
Urakami 
Odsima 


Japan, 


8  0 

7  15 

7  15 

9  44 

9  16 

8  40 


9  16 
8  30 

I  30 
5  0 
5     0 

5     0 

5  30 
10     0? 
10  30 

6  0 

5  55 

5  50 

6  0 
5     0 


7  30 

6  50 

7  0 
7  30 
6  50 


8* 
9 

H 

6-8 

8 
9 
8 
2 
2 
2 
5 

3 
6 

6 

6i 

41 
5 

5 

3-5 

** 

4 

7 

6 

5* 

6 

5 


ft 


10 
10 

8* 
8± 

8i 

8* 

6 


H 

5 
5 

4-6 


6J 
6 


4J 


1* 

2 
5 

4 


Place. 


High 

Water, 

Full  and 

Change. 


Bise. 


Springs.    Neaps 


Tanabe,  Ki  Channel 

Yuranouchi  - 

Osaki 

Hachken  River     - 

Kata  Channel 


h.  m. 

ft. 

6  0 

6 

6  0 

5* 

5  55 

•» 

6  4 

«* 

6  4 

H 

Inland  Sea, 


Hiogo  and  Kobe" 

Bays    - 
Oosaka  River  (en- ' 
trance) - 
„      City 
Tura  Harbour 
Naruto  (Fukura)  - 
Ananga 
Maiko  Fort 
Hi-ide 
Awasima 
Tugisima 
Mrwara 
Hangata 
Tomo 


7 

15 

7 

30 

8 

17 

6 

5 

6 

14 

11 

27 

6  27 

11 

25 

0 

14 

11 

25 

10  37 

10 

36 

11 

0? 

6: 

2-4 

3* 
2-4 

7 

11J 

11 

11* 


Gulf  of  Tartary. 


St  Vladimir  Bay 
Napoleon     Road ' 

(West  Coast)  -/ 
Port  Michael  Sey-  \ 
mour,01gaBay  „  J 
Barracouta   Har-1 

hour  „    -/ 

Castries  Bay  „     - 
Jonquiere       Bay  1 

(East  Coast)    -  J 
Amur  Strait 
Cape  Maria  (Sag- 

halm    Id.)  Sea 

of  Okhotsk 


•} 


Avatcha  Bay  f 


Kamchatka. 
-  |      3   30  | 


New  Zealand : 
South  or  Stewart  Island. 


h.  m. 

ft 

irr. 

2 

2  30 

2* 

5  30 

3 

10  0 

3* 

10  30 

6 

10  0 

6 

11  40 

5*6 

2  0 

5 

Mason  Bay 
aw.  Cape 
Fort  Pegasus 
Port  Adventure 
Patersons  Inlet 
Port  William 


ft. 


4 

4 
\ 

i 
H 

H 

5 
5 
5 


«i    I       * 


m 

11  10 

8 

« 

noon 

7 

a. 

11  50 

8 

* 

0  SO  ■ 

8 

• 

• 

1  10 

8 

• 

0  45 

8 

*  With  southerly  winds  the  tide  rises  about  2  feet  bister. 

t  The  tides  of  ArakjhaBay  are  an^tedby  oUunisimtqojaity. 


Wmter, 
Full  mud 


1  18 
3  30 
3  30 
9  0 

ft. 
8 
9 
8 
8 

9  50 

7 

3  S4 

8 

3  SO 

n 

5  30 

6  0 
6  10 

8 

a 

8 

8  90 

8 

9  0 

8 

9  35 

11 

9  55 
9  0 
9  SO 

8 
13 

S  45 

13 

9  30 

14 

9  20 

14 

*a  Harbour 
River 

ratBay  - 
Harbour  1 
«M)        -J 


ta  Harbour 

re      Bay," 

lan  Corner 
MotuPipi 


Iddle  Itlnnd,  SoiUi  and  Wtlt  Coattt. 

;eId.(Fo-l 
£&)  -| 
iver  (Orete) 
Id.  (Fo-1 
;St)  -/ 
ation  Inlet 
Inlet 
Bay 

k>d  Sound  - 

Lagoon    - 


vth  Ittand,  South  and  Wtil  Coast*. 


1  0 

8 

0  10 

8 

0  15 

8 

11  SO 

S 

11   5 

8 

11  IS 

10 

11  30 

S 

11  30 

8 

10  45 

8 

9  IS 

B 

11  40 

9 

9  89 

8J-9 

10  15 

9  55 

9 

:hoUon,  1 
n  Harbour  / 

4  30 

S 

7  0 

8 

9  0 

,[n  River  - 

10  0 

8 

id  River  ■ 

10  15 

ymoDtb.  1 
naki)   -1 

9  30 

IS 

Kawbia  Harbour  ■ 
Aolea  Harbour      - 
Waikato  Hiver 
Mauokau  Harbour  1 

(entrance)  ■ J 
Wbaingaroa  Harb. 
Kaipara   Harbour  1 

(entrance) 
Hokianga     Ki' __ 

(entrance)        -  J 

„  (Kokohu)  - 
Cape   Maria  Tan  1 

Diemen  -J 

Time  Kings   Ii-1 


9  30 
9  30 
9  50 

10  55 
9  45 

10   15 


North  Iilattd,  Eatt  Coatt. 


Cape  Vh\Ymt 


W«i 


iBivt 


Hawke  Bay  1 

(Ahuriri    Har-  [ 

Poverty  Bay 

East  Cape     - 
Hicks  Bay 
Tuuranga  Harboal 
Mercury  Bay 
Gt  Barrier  Island 
(Nagle  Cove)  - 
Auckland  Harbour 
Kawau  Island 
Wangari  Harbour 
Tutukaka  Harboai 
Wangaruru  Harbour 
Bay    of    Islands,  1 
(Mom  Mea  Islet)/ 
Wangaroa  Harbour 
Cavalli  Islands       - 
Monganui  Harbour 

Parenga-renga       1 
Harbour  -  J 


6  0 

6 

6  45 

7 

?  SO 

3 

6  S 

e 

8  55 

7 

9  0 

7 

7  10 

6 

7  31 

7 

6  35 

10 

6  30 

10 

7  0 

9 

9 

7  10 

9 

8  IS 

7 

8  0 

7 

8  IS 

9 

7  44 

7 

7  94 

7 

Auttraiia,  Eatt  Coatt. 


Twofold  Bay 
Panbola  River 
Montagu  Island    - 
Bateman  Bay 
UlUdulla  Harbour 
Jervii  Bay  - 
Shoalhaven  River  - 
Botany  Bay 
Port         Jackson,  1 
North  Head     -  J 

Broken  Bay 


8  15 

5-7 

9  0 

8  30 

6-7 

8  0 

8  80 

6 

S  30 

5 

8  30 

6-9 

B  IS 

7-8 

8  IS 

6 

9  38 

** 

830 

5-7 
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High 

Rise. 

High 

Rise. 

Place. 

Water, 
Full  and 

Place. 

Water, 
Full  and 

1 

Change. 

Springs.  J  Neaps. 

Change. 

Springs. 

Kap 

h.  m. 

ft. 

ft. 

h.  m. 

ft. 

1 

Newcastle  or  Port  1 
Hunter            -  j 

9    0 

3£-5 

Port  Denison 

9  30 

6 

Upstart  Bay 

9    0 

6 

Port  Stephens 

8  SO 

4-6 

Cleveland  Bay 

7  30 

10-12 

Manning  Biver     - 

9  15 

4 

Palm  Isles 

8-10 

Crowdy  Head 

9  15 

5 

3 

Dunk  Island 

9  28 

6-10 

Port  Macquarie    - 

8  56 

4-5 

Fitx-Roy  Island    - 

9  15 

7-12 

Solitary  Islands    - 

9  15 

5 

3 

Endeavour  Biver  - 

8    0 

5-10 

Clarence  Biver  Head 

9     0 

6 

*i 

Trinity  Opening,! 

Shoal  Bay    - 

8  30 

Great    Barrier  V 

9  15 

7-12 

Richmond  River  - 

9  20 

Reefs  -           -J 

Cape  Byron 

9  45 

6 

Lizard  Island 

9  15 

7-10 

Tweed        Biver,  "1 
Danger  Point  -  J 

9  30 

6 

*i 

Willis  Islets 

8     0 

6 

Osprey  Reef 

8  36 

6 

Moreton        Bay,  1 

9  30 

4-7 

Flinders  Group    - 

9  15 

8-12 

Comboynro  Point  J 

Cape  Sidmouth     - 

9  15 

10 

Moreton  Bay,  Is- ' 

11      0 

£ 

Cape  York 

11  15 

10 

7 

lands  at  head  of  * 

11        \f 

U 

Brisbane  Bar 

9  22 

6* 

*? 

Torres  Strait. 

Toorbul  Point 

9  45 

6-8 

Sir  C.  Hardy  Is.   - 
Raine  Island 

9  15 

10 

Wide  Bay 

8  30 

6 

8  10 

10 

Gt  Sandy  Strait,  \ 
Woody  Id.       -  J 

9  14 

10 

7 

WaUis  Island 

Irreg. 

7 

V         *  ^m 

*  w 

Cape  Possession   - 

9    0 

6 

„    Inskip  Point  - 

8  30 

6 

Possession  Island  - 

1     0 

n 

Sandy  Cape 

8  50 

6-8 

Darnley  Island 

9  30 

12 

Hervey  Bay,  Ship  1 
Channel           -  J 

9  14 

10 

Bramble  Cay 

9  15 

12 

w       *^ 

M  W 

Murray  Islands     - 

9  30 

10 

Port  Curtis 

9  40 

10-12 

Adolphus  Island   - 

0  15 

10 

Byron  Bay 
Wreck         Beet,  \ 
Bird  Islet        -  J 
Cato  Bank    - 

9  45 
8     3 
8     0 

6 
6 
6 

Albany      Islands  1 
(Port  Albany)  J 

Australia,  Nortl 

0  15 

i  and  Nor t) 

10             7 
\-Wut  Gxuts. 

Lady  Elliot  Islet   - 

9     0 

7-8 

Endeavour  Strait,  1 
E.  Entrance    -  J 

8  10 

6 

Heron          Islet, 

9     0 

10 

Capricorn  Group  J 

Booby  Island 

4  30 

8 

Eeppel  Bay,  Pilot  1 

9     0 

9-14 

Albert  River 

7  30 

10-13 

3-8 

Station            -  J 

WeHesleyIsles,In- 1 

vestigator  Road  J 

Sir  E.  Pellew  Isds. 

8     0 

Q 

Great  Barrier  Beef 

8  48 

7 

W         V 

W 

Saumarex  Reef     - 

8     0 

6 

7  30 

4-7 

Frederick  Reef     - 

8     0 

6 

Beatrice  Islet 

3     0 

8 

Kenn  Reef 

8     0 

5* 

Arnheni  Bay 

8  10 

6 

Middle  BeUonaReefs 

8  30 

6 

Vanderlin  Island  - 

9  30 

7 

4 

Avon  Isles   - 

8  30 

5 

Cape  Wilberfbrce  - 

8  10 

10 

Chesterfield  Islet  - 

8  30 

5 

Liverpool  River    - 

6  30 

12 

Mellish  Reef;Sand  1 
Cay        -        -J 

7  55 

5-6 

Goulburn  Isles 

6    0 

5-6 

East  Alligator  Biver 

8  15 

15 

Thirsty  Sound 

10  45 

12-18 

Adam  Bay 

6    0 

18 

Port  Bowen 

9  35 

16 

Shoal  Bay    - 

6    0 

18*25 

10-19 

Shoal  Water  Bay  • 

10  30 

12-18 

Port  Essington*    - 
St  Asaph  Bay      - 

3  24 

18 

Broad  Sound 

11     0 

20-30 

5  45 

14 

Swain  Beefs 

10  25 

10 

Port  Cockburn 

5  45 

24 

Percy  Isles,  Middle  1 
or  No.  2  Island  ► 

„    Darwin 

5  25 

16-24 

S-ltal 

10  30 

16 

18 

„    Patterson     • 

4     0 

18-20 

4-11 

(West  Bay)      -. 
„     South     or ' 

„    Keats 

6     0 

22 

Pearce  Point        - 

6  55 

20-26 

No.     1     Islet,  > 

10  30 

14 

Victoria     River,  1 
TurtlePoint    -J 

7  15 

15-24 

(N.W.Bay)    -J 

West  Hill    - 

10  20 

24 

„    HoldfastReach 

9    0 

16 

19 

Cape  Conway 

11     0 

18 

„    Mosquito  Flat 

0  19 

7-13 

Goold  Island 

6  45 

6 

„    Sandy  Island 

1  17 

3-10 

'■ 


The  low  water  of  Port  Essington  is  affected  by 


inequality. 
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.....      — 

-  • 

■— — » 

High 

Bite. 

High 

Rise. 

fcA 

Water, 
Full  and 

Place. 

Water, 
Full  and 

96* 

Change. 

Springs. 

Neaps. 

Change. 

Springs 

.    Neaps. 

h.  m. 

ft. 

ft 

h.  m. 

ft 

ft. 

Island  - 

7  30 

21 

Cape  Pillar 

1    0 

6 

Bay      - 

9  15 

6 

■ 

Port  Arthur 

7  52 

4 

•                   m 

noon 

18 

Hobarton 

8  15 

4* 

3* 

n 

noon 

27 

Macquarie  Harb.  - 

7  30 

8 

ederickl 

2*  "; 

m 

noon 

28 

» 

11  45 

30 

Bass  Strait. 

Regent! 
George  V 

12  20 

24-37 

Refuge  Cove 
King  Island  : 

0     5 

8 

-J 

Franklin  Road 

1     0 

7 

lay        - 

irbour  - 
7  Isles 

11  30 
11  30 
noon 

24-38 
30 
36 

(Sea  Elephant  \ 
Bay)        -J 
Hunter  Island 

9  30 
10  30 

12 
8 

iborne,! 
md     -J 

11  45 
1  45 

36 
34 

Three  Hammock  1 
Island,  E.  side  -  J 

11  30 

10 

^V         ft   *^ 

Swan  Island 

9  35 

6 

9 

0  10 

26 

Kent  Island 

11   10 

d  (en-1 

0  10 

33 

Murray  Pass 

11   10 

8 

J 

11  30 

13-15 

- 

0  30 

13-14 

Australia,  South  Coast. 

— 

0  30 

30 

18 

(North) 

11     0 
10  35 

18 
18 

6 

Corner     Inlet,     1 
Rabbit  L         -J 

0  14 

8 

*                    — 

e 

10  40 
10     0 

14 
14 

6 

Glennie  Isles 
WaratahBay 

11  44 

noon 

9 

8 

,Natu-*l 
bannel  J 
m  Sound 

•  ^B 

Venus  Bay 

11  56 

7 

11  45 
0     5 

6 
5 

Port  Western, 

MuBcleRk.  J 

0  12 

8* 

«i 

et  Reach 
Estuary 
Gapel 
•rron  -  J 

3  0 

4  15 

12  45 

5 
5* 

„      Bourchier  1 

Channel  j 

„      French  Id. : 

1  13 
I     0 

10$ 
10 

8f 

8 

in  Pool         5    0 

H 

PortPbilip,  Lons-  "1 
dale  Point    J 

9  42 

7 

*> 

Australia,  West  C 

hast 

„    Queens  Cliff 
„    Nepean  Pt,"| 

10  50 

3 

a 

nr 

11  30 

3 

(Quarantine  > 

10  53 

*} 

i* 

ocks    - 

11  30 

2* 

Station)     -J 

Jay 

9  10 

1 

„    Dromana 

2  19 

3 

31 

ound  - 
Sound - 

9     0 

1-1* 
3-4 

„    Schnapper   1 
Point         -J 

2  14 

Si 

S 

[aland,  1 
nBay/ 

7  50 

2} 

„    Bellarine     \ 
Jetty         -J 

2  21 

«i 

2 

Bay  - 

Gage! 
toad  -/ 

9     0 
8  50 

2 
2} 

„    Geelong       \ 
(BirdRock)  J 

2  30 

»i 

24 

„    Hervey  Point 

2  39 

3 

2* 

rt  Grey 

9     0 

1-1* 

„    Williamstown 

2  31 

2} 

a 

„    Melbourne  1 

Tasmania. 

(Quay  near  > 
the  Bridge)  J 

2  48 

ad      - 

11  40 

9 

Lady  Bay     - 

0  37 

3 

r,Port"| 

Port  Fairy   - 
Portland  Bay*      - 
Macdonnel  Bay    - 

0  31 

8 

B            » 

0     5 

10 

7* 

0  30 

3  irr. 

>wn)   J 

3    0 

5 

aiTcr,l 
on)  -J 

1     0 

12* 

Rivoli  Bay 
Port  Elliot 

10     0 
1     9 

4 
4-6 

'oint   - 

9  39 

7 

Snapper  Point 

4  40 

H 

5-7 

f 

9  42 

3 

2 

Black  Point 

4  37 

* 

5-6 

in  Portland  bay,  as  regards  its 
feet. 


rise  and  fall,  is  entirely  dependent  on  the  winds ;  the  ordinary 
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Place. 


High 

Water, 

Full  and 

Change. 


Rife. 


Springs. 


Neaps. 


*  Hungry    Point, 

Troubridge 

Shoals 
Port  Wakefield 
Port  Adelaide 

f  (Semaphore 

Jetty)     - 
Port  Noarlnnga 
Willunga 


*» 


• 


Cape  WiUoughby,  1 
Kangaroo  Id.  -J 

Pelican    Lagoon,  \ 
Kangaroo  Id.  -   j 

Spencer  Gulf: 
Thorny  Passage 
Marion  Bay     - 
Gambier  Islands 
Corny  Point    - 
Port  Victoria 
Point  Riley 
Plank  Point 
Port  Pirie 
Point  Webling 
Point  Lowly    - 
Port  Augusta  J  - 
Wallaroo - 

Port  Eyre    - 

St  Francis  Isle,  \ 
Petrel  Bay 

Blancheport, 
Streaky  Bay 

Smoky  Bay 

Denial  Bay 

Fowlers  Bay 

Venus  Harbour    - 

West  Cape  Howe  - 

King  George  ] 
Sound,  Princess  > 
RoyalHarbour§  J 


h.  m. 

4  18 

4  40 

4  40 

4  30 
4     0 

4  10 

5  0 


noon 
2  5 
2  0 
2  45 
2  40 


5 
6 
7 
6 
7 


45 
15 
15 
10 
0 


8  30 
5  45 

10  30 

noon 

1  0 

0  15 
0  15 

10  30 

2  15 

9  0 

11  56 


ft. 

7 

11 

8 

6 

6 

6 

6 

6-8 

4 
5 
4 
5 

4} 

6-8 

9-11 

6-9 

6-8 

9-12 

4-5 

6 

6 

5 

6 
6 
6 
6 
6 

1-4 

Island*  in  South  Pacific* 


Easter  Island 

Bow  Island 

Ahurei  Bay,  "| 

Rapl  or  Oparo  > 
Island        -     -  J 

Tabuai  Id. 


2    0 


2  40 


noon 


3 


1-2 


ft. 
4-6 

5-5} 


Place. 


High 

Water, 

Full  and 

Change. 


Bias. 


Springs. ,  Noj 


(Society  Islands.) 


\  TahitiorOtaheiteld. 
Teavarua    Harb.  1 
Raiatea  Island  -  J 


h.  m. 

ft 

noon 

H 

uncertain 

i 

(Marquesas  Islands.') 


Resolution 
Sta.  Christina 


Bay,  II 
ina  -J  I 


2  30 


(Navigator  Islands.) 


Pago  Pago 
Manua 


6 


(Friendly  Islands.) 


Tongatabu 
Vavau 

Ono  Ids. 


6  50 

6 

6  20 

5 

6  0 

4 

(Fiji  Islands.) 


Vatoa  or  Turtle  Id. 

TovaorNaVatuRf. 

Matuku 

Moala 

Nairai  Island 

Ovalau 

Makongai    and 

Wakaya  Ids.    - 
Nandi      Passage 

and  Bay 
Sandalwood  Bay  - 
Mbau  Roads,  Viti  \ 
Leru        -       -j 
Port  Nukulau, Viti 

Leva 
Ngaloa,  Kandavu 

Island    - 


6  11 
6  8 
6  18 
5  50 

5  53 

6  0 

4 
4 
5 
5 

5 

6  0 

4 

6  35 

*i 

6  0 

6? 

5  45 

6 

6  47 

34-5 

6  0 

5 

(Aw  Hebrides.) 


Port         Inyang, 

Aneiteum 
Port    Resolution, 

Tanna  Island  - 
Erronan  or  Futuna 


6  35 

5  35 

7  24 


3 

4 


*  From  observations  made  between  Feb.  and  May  1868. 

t  Deduced  from  observations  made  between  Sept.  1867  and  Feb.  1868.  During  these  months  tat  i 
tides  were  found  to  rise  higher  than  the  p.m.  In  the  winter  months  the  reverse  is  amid  to  be  tie  c 
About  the  neaps  the  tides  are  very  irregular. 

$  At  Port  Augusta,  when  the  wind  veers  round  to  West  and  South  and  blows  strong,  the  rises*  I 
as  much  as  16  feet 

§  At  King  George  Sound  there  is  a  large  diurnal  inequality  of  the  timet,  which  sometlaef  reft 
the  two  daily  tides  to  one,— The  late  Rev.  W.  Wheuxll  on  Diurnal  Inequality. 


High 

Rise. 

High 

Rise. 

Water, 

Full  and 

Place. 

Water, 

Full  and 

Change. 

Spring* 

Neaps. 

Change. 

Springs, 

Neaps. 

h.  m. 

ft. 

ft. 

h.  m. 

ft. 

ft. 

*y,  Er-1 
•old.    -/ 

5  30 

4 

Midway  Island     - 

3  13 

S 

Harbour,  1 
ich  Id.  -  J" 

a    o 

5 

Pouinipet  Island,  1 
Caroline  Islands  J 

6    0 

*i 

i  Harbour 

7   15 

indwich,  1 
Hold.   -/ 

6  SO 
9  30 

5 

Saipan        Island,  1 
Ladrone  Ida.    -  J 

6  45 

*i 

la..  Port] 

(Sandwich  Islands.) 

n.  Van  a  L 

S  10 

5 

d.          -J 

Karakakooa  Bay,  1 
Hawaii           -  J 

3  49 

ulda.    - 

4-5 

Honoruru,  Oahn   - 

4    0 

2 

(,Vw  Caledonia.) 

(B 

«m  Islands,) 

ly,  Lifon  1 
alty  IdsJ 

6  30 

5 

6 

Port  Lloyd,  Peel  1 

Island     -        -  J 

New  Port,  Hills- 1 

borough  Id.      -  J 

6     8 
11   33 

3 

31 

it  dc,  Isle  1 

Ly     - 

8     6 

4 

8  25 

4 

Pelew  Islands 

• 

5  50 

eSt.      - 

4 

South  Ameri 

a,  Strait  of  Magel'a 

d  ■ 

6  15 
6   15 

it 

Sanniento  Bank   - 

8   10 

36-43 

ic            - 

2 

Cape  Virgin 

B  30 

361-42 

Dungeness 

8  30 

30 

u/oiHon  Islands,  New  Guinea,  *fc.) 

Cape  Es  pi  ritu  Santo 
St,  Catharine  Ft.  - 

S  30 

B     5 

36-42 
30 

f  arbour,  1 
Island-/ 

Possession  Bay 

S  35 

36-42 

5  30 

about  6 

Direction  Hill       - 

8  53 

38 

33 

•abelld.- 

J"  about  1 
1*0/ 

'' 

Cape  Orange 
First  Narrows 
Thilip  Bay,  east  side 

3     0 
9     0 
9  30 

36-42 

24 

.j.  Hew  j 

1     8 

7 

St.  Jago  Bay 
Triton  Bank 

9  S7 

9     0 

20 
15 

19 

Island  1 

Arc  hi  p./ 

Gregory  Bay 

9  30 

21 

IS 

Second  Narrows   - 

10    0 

23 

ret,Newl 

Gracia  Point 

10   17 

8 

Oazy  Harbour 

10  18 

7 

6 

Pecltet  Harbour   - 

9  30 

7 

6 

'e  Island 

8  30 

G 

Royal  Road,  Eli- 1 
aabethld.        -J 

9  47 

8 

Beef    - 

B  30 

e 

iland      - 

7  45 

7 

Sta.  Magdalena  Id. 
Laredo  Bay 

11      0 

10 
7 

Sunday 1 

Sandy  Point  Koad 

5 

4 

irmadcc  I 

6     0 

5 

Port  Famine 
Cape  San  lsidro    • 

1      0 

6 

8 

id..  Port  1 

Si.  Nicolas  Bay    - 

0  50 

6 

Woods  Bav 

0  34 

6 

Id.  Port  1 

Port  San  Antonio- 

7 

Labyrinth  Islands 

0  30 

81 

Island  1 

Port  Gallant 

0  34 

8 

r  Perse-  l 

H 

York          Road,l 

English  Reach.  J 

Hnrb.-J 

"Bachelor  River     - 

1  40 

5 

Islands  in  North  Pacific. 

Tilly  Bay    - 
Borja  Bay 

1  30 
1  30 

6 
6 

island     -  1                     I4' 

Swallow  Bay 

1  17 

5 

Water, 

Fall  and 


Playa  Parda  CoTe 
Port  Aagosto 
Port  Tamar 
Port  Chnrrnca 


SittytA,  Sarmitnlo,  Wide,  and  Mtttxcr  Channel*. 

Sholl  Bay     - 
Goods  Bay 
Fortune  Bay 
Isthmus  Bay 
Welcome  Bay 
Victory  Pass 
Mayne  Harbour    • 
Puerto  Bucno 
Oiiia  Narrows 
Fury  Cove 
1 .  ■ :  ■  - 1 1  Harbour 
Halt     Bay      and 
Gray  Harbour 
Middle  Island 


11  45 

6 

0  30 

7 

0  50 

7 

1  30 

5 

0  30 

7* 

1  25 

G 

0  34 

e 

a  to 

1  13 

0  15 

G 

0  IS 

6 

noon 

a  del  Futgo,  S.  W.  Coott. 


Cape  Horn 
St.  Francis  Bay 
SL  Martin  Cove 
Middle  Cove 
Goree  Road  - 
Lennox  CoTe 
Nassau  Bay 
Good  Succesa  Bay 
Packsaddle  Bay 
Orange  Bay 
New -year  Sound 
Adventure  Cove 
March  Harbour 
Doris  Cove 
Stewart  Harbour 
Tow  netienuHarbou  r 
Tury  Harbour 
North  Cove,  Fury 

Island      - 
Hewett  Bay 
Bedford  Bay 
Smjtli  Harbour 
Noir  Island 
Laura  Harbour 
Cape  Castlereagb, 
Cape  Gloucester 
Cape  Inntan 
Latitude  Bay 
Week  Islands 
Dislocation  Harboor 
.Diego      Bsjairei 


4  40 

9 

4  0 

3  50 

8 

3  30 

4  0 

8 

4  40 

8 

4  0 

6 

4  3 

6-8 

3  30 

6 

3  30 

3  10 

4 

3  10 

6 

4 

2  50 

8  80 

5 

2  30 

4 

S  30 

4 

0  30 

6r 

0  30 

a 

2   30 

5 

1  0 

8 

9  50 

4 

1  30 

5 

a  o 

4 

9  6 

9  0 

5 

1  40 

A 

4  0 

8 

High 
Water, 

Fall  and 


Patagonia,  Wat  Coast. 


Port  Henry 

San  Tadeo  River  • 
Port  San  Domingo 
Piti-Palena 
Tictoc  Bay- 


Port  Otway 
San  Andres  Bay  - 
Port  San  Estevan 
Anna  Pink  Bay  - 
Vallenar  Road  - 
Port  Low 


IIos.ro  Island 
Cucao  Bay 

Port  San  Carlos, 

Town      - 
Port  San  Carlos, 

Pt.  Arenas 
Port   San  Carlos, 

English  Bank  ■ 
Carelmapu 
Petucura  Rock 
San  Pedro  Passage 
Huildad  Inlet 
Quelan  Cove 
Talcon  Island 
Alan  Island 
Poqueldon  Harbour 
Castro 
Dalcahue      . 
(."li.ir.Liiv;  KliikI^  - 
Qnlcavi  Bluff 
Oscnro  Cove 
LobosHead 
ilunpilinao  Head   - 
Tres  Cruees  Point- 
Chacao  Bay 


Comau  Inlet 
Queullin  Island 
Reloncavi  Inlet 
Port  Montt 
Poluque  Island 
Cslbaco 
Port  Abtao 
Haullin  River 
Coyhnin  Hirer 


1   0 

ft. 
3 

0  88 
11  43 

S 

G 

0  23 

1  45 

10 
11 

11  37 

6   [ 

0  45 

5 

0  IB 

3 

0  45 

5 

0  18 

3 

0  40 

7   ' 

noon 

7 

11  15 

6 

0  14 

6 

0  4 

0  30 

10 

0  50 

16 

0  80 

9 

0  48 

16-20 

0  88 

1   3 

151 

0  31 

18 

0  54 

II 

0  11 

IB 

0  26 

0  57 

SO 

0  65 

90 

0  99 

1  25 

15, 

1  15 

16 

0  40 

14 

0  50 

18 

1  10 

17 

SO 

0  44 

14 

0  4R 

I8-J0 

1  3 

1  22 

13-90 

1  18 

18-18 

0  30 

1 

0  81 

11 

183 


Place. 


High 

Water, 

Fall  and 

Change. 


Rise. 


Springs. 


Bolivia, 


tucionCove,  "1 
reno  -J 

tfexillones    - 
i  Bay 

que  or  San  "I 
dcisco  Point  J 


Peru. 


liBoad 
Point 
Road 
load 

i  River 

Lomas 

Road 

San  Joan 

tan  Nicholas 

endencia  Bay 

Bay 

i  Bay 

10  Bay 

Bay 

ney  Bay 

ico  or  1 

mbachoBay  J 

tfalabrigo    - 

ayeqoe  Road 

Payta 

lo  Point 


Ecuador. 

lara  Island  -  J      4    0 
,SandyPointofj      5    0 


11 
11 


Neaps. 


h.  m. 

ft 

STaldivia       - 

10  35 

5 

i  Island 

10  30 

i  River 

10  30 

5 

Maria  Island 

10  20 

6 

ttBay 

10  15 

6 

traano 

10  14 

5 

{River 

10     0 

5 

Point            » 

9  45 

ratso 

9  32 

5 

Fernandez  1 
nd        -     -J 

9  30 

4 

lanqne  Bay  - 

9  20 

5 

Berradnra    - 

9     8 

5 

mboBay 

9     8 

5 

loasco 

8  30 

6 

po 

8  30 

5 

flamenco 

9  10 

5 

a  Bay 

9  20 

5 

e  Point 

9  45 

5 

e 

9  40 

5 

10     0 

4 

10  32 
9  54 

3 

4 

9  45 

8  45 

5 

8     0 

8     0 

5 

8  15 

6 

8  53 

7 

8     0 

6 

8  19 

5 

8  53 

5 

5  10 

8 

5  15 

3 

4  50 

4 

4  50 

4 

5  47 

4 

4  45 

3 

4  50 

8 

6  10 

2 

6  30 

2 

5     0 

2 

4     0 

3 

3  20 

3 

4     0 

10 

ft 


Place. 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Puna  Island 
Guayaquil 
St.  Elena  Bay 
Salango  Id. 
Port  Manta 
Caracas  River 
Cape  Pasado 
Atacames  Bay 
Santiago  River     - 
TnmacaRoad 
Sanguianga   (en- "I 


trance) 


h.  m. 

ft. 

6    0 

11 

7    0 

11 

1  18 

8 

0  41 

12 

3    4 

6 

3  30 

10 

3  30 

10 

3  37 

13 

3  30 

13 

2  33 

12 

4  10 

9 

Galapagos  Island*. 


Charles  Island 
Albemarle     „ 
Chatham        „ 
Indefatigable    „   - 
James,  I.,  West-end 
„      N.  side 
„      Adam  Cove 
Tower  Id. 
Culpepper  Id. 
Wenman  Isles 


New  Granada  and  Veragua. 


PortBoenaventara  1 

(Negrilla  Reef)  J 
„    off  the  Town  - 
San  Juan  River    - 
Cabita  Bay 
Port  Utria 
Cupica  Bay 
Octavia  Bay 
Pinas  Bay 
Chepo  River 
Pedro    Gouales,  1 

(Trapichild.)-/ 
Cham6  Bay 
Taboga 
Panama  Road 
Port  Nuevo 
Parida  Island 


Central  America,  West  Coast 


Nicoya  Golf  (Port  1 
Herradnra)      -J 

Port  San  Joan  dell 
Sup        -       -J 

Port  Realejo 

Port  la  Union,") 
G.  of  Fonseca- J 

Acajotla  Road      • 


Neaps. 


2  10 

6 

2     0 

6 

2  23 

6* 

1  56 

6 

3  10 

5 

2  34 

5 

2  14 

5 

? 

? 

? 

? 

2  10 

4     0 

13 

6     0 

13 

6     0 

12 

3  40 

12 

4     0 

12 

3  30 

13 

3  30 

13 

3  15 

14 

3  40 

16 

3  50 

16 

4     0 

16 

4     0 

14 

3  23 

15-22 

3  10 

12 

3  15 

10* 

3    9 

10 

3    8? 

10? 

3    6 

11 

3  15 

10} 

2  25 

9 

ft 


10-16 


8| 


184 


Place. 


High 

Water, 

Fall  and 

Change. 


Rise. 


Springs. 


Mexico,  West  Coast 


Fort  Goatnlco 

„     Sacrificios     - 
Acapulco 
Ferula  Bay   - 
San  Bias 
Mazatlan 

Culiacan  River     - 
St  Lorenzo  Channel 
Guaymas  Harbour 


California  and  Oregon* 


San  Lucas  Bay  - 
Magdalene  Bay  * 
Fort  San  Quentin  - 
Bartho-1 

lomew  -  j 

Flaya  Marie  Bay  - 
Cerros  Island 
Sta.  Barbara  Island 
San  Diego  Bay  f 
San  Juan  Anchor- 1 

age  -  -J 
San  Pedro  Anch.  f 
San  Miguel,  1 
(Cuyler  Harb.f)  J 
San  Rosa  Island  - 
Santa  Catalina  Id.- 
Santa  Cruz  Id.  - 
San  Lois  Obispo  f 

Montereyf  " 
South  Farallonf    - 
San  Francisco 

„  North  Beachf 
Drakes  Bay  t 
Bcdega  Portf 
Humboldt  Bayf    - 
Fort  Orfordt 
Colombia    River,  1 

Entrance         -J 
Astoriaf 

Nee-ah  Harbourt  - 
Fort  Townshendf  - 
Fort  Steilacoomf  - 


9 
7 
9 


20 

35 

5 


9  10? 

9  20? 
9  10 

8  0 

9  38 

9  40? 
9  45 
9  25 


9  30? 

9  35? 

9  35? 

10     8 

10  22 

10  37 

0     6 

11  41 

11   17 

0     2 

9* 
6i 
9 

7-9? 

7-9? 
7-9 

H 
5 


11  26 

0*15 

0  42 
0  33 

3  49 

4  46 


Neaps. 


h.    m.  | 

ft. 

1  30 

5 

3  15 

6 

3     6 

1* 

7 

9  41 

H 

9  40 

7 

11  30 

6? 

8  30 

6 

8     0 

4 

ft 


3j 


3J 


4? 
4? 
4? 
3i 
3| 
3* 


3 
3 
4 


6 

6J 
5 

n 


Place. 


High 

Water, 

Full  and 

Change. 


Rise. 


Spring*. 


Xeap 


Vancouver  Island,  Juan  de  Fuca  Strati,  ami 
British  Columbia. 


Sooke  Harbour     - 

Esquimau  Harb.J  - 

Victoria  Harbour  J 

Inner     Channels'! 
leading      from  I 
Juan  de  Fuca 
Strt.toHaroSt., 

Griffin  Bay,  Haro ' 
Archipelago    -  J 

Roche  Harbour,  1 
Haro  Strait     -J 

Fort  Discovery     - 

Nisqually,  Pugetl 
Sound  -J 

Fane  Id.,  Plum- 
per Sound 

Drayton     Harb., 
Semiahmoo  Bay  J 

Fraser  River  (entr.) 

Burrard  Inlet, ' 
G.  of  Georgia  - . * 

Plumper       Cove, 
Howe  Sound§  J 

Port  Graves§ 

Stuart  Channel, 
(Oyster  Harb)./ 
„  (Cowitchin      1 
Harbour)  -J 

Maple  Bay 

Nanaimo  Harbour  1 
G.  of  Georgia  -  J 

Nanoose  Harbour,  1 
Vancouver  Id.   t 

Fender  Harbour,  1 
StrtofGeorgia§J 

Port  Augusta 

Hernando  Island,') 
(BakerPassage)  V 
Strt.  of  Georgia  J 

Surge  Narrows     - 

Rendezvous  Ids.   - 

Stuart  Island 
WaddingtonHarb.,  1 
Bute  Inlet       -J 


h.    m. 

ft 

2    0 

8 

irr. 

7-10 

irr. 

7-10 

irr. 

10-12 

irr. 

12 

irr. 

12 

2  30 

7 

6    0 

18 

irr. 

12 

2    0 

12 

6  30 

7-10 

6    0 

16 

noon. 

12 

noon. 

12 

6    0 

10 

10-12 

12 

5    0 

14 

5    0 

15 

6    0 

13 

5    0 

12 

6    0 

12-14 

6    0 

12 

7     0 

14 

6    0 

12-14 

6    0 

13 

5-1 
5-1 


15 


12 


•  The  tides  on  these  coasts  are  of  so  complicated  a  character  that  the  following  general  explanatio 
considered  necessary : — There  are  generally  in  each  twenty-four  hours,  or  rawer  in  each  lunar  di 
24  h.  50  m.,  two  high  and  two  low  waters,  which  are  unequal  in  height  and  in  time  in  proportion  to 
moon's  declination,  differing  most  from  each  other  when  the  moon's  declination  is  greatest,  and  ) 
when  the  moon  is  on  the  equator.  The  high  and  low  waters  generally  follow  each  other  thus :  sttr 
from  the  lowest  low  water,  the  tide  rises  to  the  lower  of  the  two  high  waters  (sometimes  improperly  es 
**  half  tide  "),  then  mils  slightly  to  a  low  water  (which  is  sometimes  merely  indicated  by  a  long  stu 
then  rises  to  the  highest  high  water,  whence  it  falls  again  to  the  lowest  low  water. — Tub  Tables  fit 
Pacific  coast  ofthe  United  States. 

From  the  U.S.  Survey,  the  times  of  High  Water  being  the  Corrected  and  not  the  Vulgar  BtfatbiBBi 
May  to  October,  from  Midnight  to  3  a.  m.    November  to  April  from  Noon  to  3  p.  m. 
From  observations  made  in  the  month  of  October. 
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m  observations  made  in  the  month  of  October.  . 

;  rise  at  Sitka  as  given  by  Commander  Pearce,  H.M.S.  Alert,  in  his  remarks  in  I860,  does  not 

1  feet,  but  on  the  authority  of  Commander  Pike,  H.M.S.  Devastation  (1862),  the  local  pilots 

the  rise  sometimes  is  as  much  as  16  feet. 

ies  at  Sitka  are  affected  by  diurnal  inequality.— The  late  Rev.  W.  WheweU  on  the tides  of  the  Pacific* 
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3     6 

1} 

Aia,  lie  A',  Charente  R, 

3  10 

17 

1!| 

Acheen  Head,  Sumatra  - 

B  45 

B 

Achillbtg,  Ireland     -    - 

5   U 

10| 

s 

Ajir,  Hindoostan,  W.C. 

0  50 

14 

11 

Adam    Bay,    Australia, 

6     0 

18 

Akaroa  Harb.,  New  Zea- 

3 14 

8 

', 

N.  Coat. 

land. 

Adams  Port,  (Mary  Id.) 

2     0 

10 

Akyab,  Aracan  !{..  Bay 

9  45 

9 

i 

Yellow  Sea. 

of  Bengal 

Adelaide  Fort,  Australia, 

4  40 

8 

5-5fc 

Al  Bida,  Persian  Gnlf  - 

8  30? 

6T 

S.  Coaatf 

Alabat  Harbour,  Lnson  - 

10     0 

9 

Aden  and  adjacent  Bays, 

/7  80tO 
L    9  30 

}' 

H 

Alan    Island,  Patagonia, 

0  31 

18 

Arabia,  S.  E.  Coast-} 

W.  Coast. 

Adenara,  Flores,  Malay 

8 

Albany  Ids.  (Port Albany) 

0  15 

10 

: 

Archipelago. 

Australia,  E.  Coast. 

Admiralty  G.,  Australia, 

Albemarle  Id.,  Galapagos 

s  a 

• 

N.W.  Coast. 

Fort,  Falkland 

7  15 

7 

Adolphus  Id.,  Australia, 

7  30 

91 

N.W.  Coaat. 

Albert  River  (Kangaroo 

7  30 

10-11 

3-1 

Adou  Atoll,  MaldiTes    - 

1      0 

4 

Point)    Australia,    N. 

Adou  Matte  Atoll,  Mai. 

3     0 

Coast. 

AlcmSne  Port,   late  of 

8     6 

4 

Adventure  Cove,  Tierra 

3  10 

Pines,  Nevr  Caledonia. 

del  Fuego. 

Aldabra    Islands,     Mo- 

5   0 

10 

Port,     New 

0  90 

8 

6 

zambique. 

Zealand. 

Aldborongb,  England    • 

10  49 

87       l|l 

•  By  the  Rise  of  the  Tide  Is  meant  its  vertical  rise  above  the  a 


1^  of  •>***»■  Ha 


J    Set:  note,  page  1  HO. 
From  a  Survey  of  Aden  Anchorage  by  Commander  Dayman,  RN,  HJsLS.  HiJssH.  lStti  W 
tccwdiog  to  the  Surveyors  of  the  Indian  Navy,  springs  at  Aden  rife  t\  AM. 
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Rise. 
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Rise. 

Place. 

Water, 
Full  and 

Place. 

Water, 
Fall  and 

^u  •*»*»*#• 

Change. 

8pring8. 

Neaps. 

Change. 

Springs.  Neaps. 

h.  m. 

ft. 

ft 

h.  m. 

ft. 

ft. 

ey,  English  Chan. 

6  46 

17 

12} 

Anne,  St  B.,  Cape  Breton 

8  34 

6 

4} 

Bay,    Cormorant 

15 

Anni8quam,UnitedState8 

11     0 

10} 

9 

Johnstone  Strait, 

Anno   Bom  Id.,  Africa 

3  45 

5 

souver  Id. 

Anticosti  Id.,  G.  St  Law- 

ider Fort,  Africa, 

3    0 

5 

rence,  East  Cape 

1     0 

5 

3 

.  Coast 

„        Bear  Bay 

1   10 

5 

3 

Port,  Kowie  River, 

3  50 

4-5 

3 

„        West  Point     - 

2     0 

6 

4 

»,  S.  Coast 

Antigonish  Harb.  R.  St 

9     0 

4 

2 

ras,  Spain 

1  49 

4 

*} 

Lawrence. 

R,  Africa,  S.  Cst 

4     0 

4 

5 

Antigua    Id.    (English 

2 

or  Bay,  Flores    - 

6 

Harb.), Caribbean  Sea. 

-  Rvr.Australia, 
oast 

8  15 

15 

Antongil     Bay      (Port 
Choiseul),  Madagascar. 

4     0 

5 

Firth    of  Forth, 

3  18 

17* 

15 

Antonio  Cape  St,  Cuba 

1* 

land. 

River,  Africa,  E. 

3  15 

13 

10 

Bay,  N.W.  Coast 

1     0 

20 

Coast 

KIATIM 

fit     TVirt    "Pnfti 

10  45 

18-30 

UlCllUli 

,  Germany     -     - 

5     9 

8 

gonia,  E.  Coast 

iia,  Molnocas 

0  33 

7 

St   Port,  Ma- 

noon 

7 

id,  Netherlands    - 

9  30 

H 

gellan  Strait 

>ound,Nova  Scotia 

10  30 

8 

5 

San,  Rio  Plata 

10    0 

5} 

aisles,  (St  Joseph 

5     0 

8* 

Antrobus  Id.,  G.  St  Law- 

10 30 

5 

3 

ndian  Ocean. 

rence. 

jh,  Wales    - 

10  30 

18? 

18? 

Antwerp,  Belgium    -    - 

4  25 

15 

(Inner  Harbour), 

noon 

18* 

"t 

Aor  Pulo,  Sumatra,  N.E. 

5 

ia,  East  Coast. 

Coast. 

liang  Chin,  West  1 

3  40 

Aotea  Harb. ,  New  Zealand 

10     0 

12 

H 

Apalachicola  B.,  Gulf  of 

2f-4 

m 

lam  B.,  Lombock  - 

8    0 

6 

Mexico. 

a,  Denmark 

0  30 

9 

Appeetetat  B.,  Gulf  St 

11  10 

5? 

3? 

rdam,  Indian  0.   - 

11     0 

3 

Lawrence. 

;awein,  Persian  G. 

11  40 

6 

Appin       Port       (Loch 

5  26 

12* 

H 

Strait,  G.  of  Tartary 

11  40 

5-6 

Idnnhe),  Scotland. 

m 

a,  Japan 

0  27 

2-4 

*t 

Appledore,  England 

5  28 

23 

16* 

lan  Ids.,  Port  Blair, 

9  30 

7* 

» 

Aquin  Bay,  St  Domingo 

irr. 

2-3? 

an  Ocean. 

Aracan  R.  (Bar),  Bay  of 

9  45 

9 

6 

—  PortCornwallis 

10     0 

81 

Bengal,  E.  Coast 

—  Strait,  Indian 

10  24 

Aracati,  Brazil 

6    0 

8 

6 

in. 

Araish  El,  Africa,  N.  Cst 

1  30 

9-12 

vaB.,  Madagascar 

3  30 

7 

Arasaig,  Scotland 

5  50 

13$ 

10 

i,  San  B.,  Patagonia, 

0  45 

5 

Arauco  Bay,  Chile   -    - 
Arbroath,  Scotland 

10  15 

6 

\ 

t 

i 

Coast 

1  35 

14 

11 

ws,  St,  Bay,   G. 

irr. 

1-2 

Arcachon,  France    -     - 

4  37 

11} 

H 

[exico. 

Areas  Rks.  G.  of  Mexico 

noon 

H 

v 

—  New  Brunswick 

10  50 

25 

21 

Ardglass,  Ireland 

11     0 

16 

12 

ia,  Virgin  Islands 

9     0 

H 

Ardintallan,LochFeochan, 

5  31 

9 

H 

am  (Port  Inyang), 

6  35 

4 

Scotland. 

V 

acific. 

Ardrishaig,  Loch  Fyne  . 
Ardrossan,  Scotland 

11  53 

9 

H 

to  Port,  Strait  of 

0  40 

4 

11  45 

10 

8 

ellan. 

Arenas  Pt,  San  Carlos, 

0  14 

6 

aRiver,Africa,E.C. 

13 

Patagonia,  W.  Coast 

,  Azores 

0  32 

4* 

Argyle,  Bay  of  Fundy  - 

9  27 

12} 

10J 

•  Pequena,  Africa, 

2  30 

8 

Arica  Road,  Peru    - 

8     0 

5 

'.  Coast. 

Arichat,  Nova  Scotia     - 

8  10 

5 

4 

t  Bank,    Hindoo- 

10  30 

9 

Arinagour,     Coll     Id., 

5  39 

12$ 

n 

W.C. 

Scotland,  W.  Coast 

a 

m 

*ink  B.,  Patagonia, 

0  45 

5 

Arkhangel,  White  Sea  - 

7  28 

** 

3oast. 

Arklow,  Ireland 

8  45 

4 

3 

Foot,  Scotland  - 

11  56 

20 

14 

ArnhemB.,Australia,N.C 

8  10 

6 

olis,  United  States 

4  38 

1 

1 

Arroa,  Malacca  Strait    - 

10 
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Rise. 

High 

Rise. 

Place. 

Water, 
Full  and 

Place. 

Water, 
Full  and 

1 

l 

Change. 

Springs.'  Neaps. 

Change. 

Springs.:  Neap*. 

h.  m. 

ft 

ft. 

h.  m. 

ft 

ft 

Arthur  Fort,  Tasmania  - 

7  52 

4 

Balasore  R.,  B.  of  Bengal, 

10    0 

15 

Arundel,  England 

0  25 

W.  Coast 

(Bar) 

11  35 

16 

ni 

Balbriggan,  Ireland 

10  40 

11 

Asaph  St,  B.,  Australia, 

5  45 

14 

Bald  Head,  United  States 

7  26 

5 

4* 

N.  Coast 

Ballachulish           (Loch 

5  43 

11 

l 
■ 

Ascension  Id.,  S.  Atlantic 

5  30 

2 

Leven),  Scotland. 

i 

Ashrafi  Islands,  Red  Sea 

6  14 

2-6 

Ballinacourty,Dungarvan, 

5  12 

124 

i  9» ' 

Askaig  Fort  Islay 

4  58 

*i 

4 

Ireland. 

i 

i 

■          i 

Assar  Point,  Hindoostan, 

noon 

12 

8 

Ballinskellig  Bay,  Ireland 

3  40 

12 

1    »t    . 

W.C. 

Ballycastle  B.,  Ireland   - 

6  25 

3 

•    2 

Astoria,  Oregon 

0  42 

H 

6 

Ballycottin,  Ireland 

4  54 

12 

Atacames  Bay,  Ecuador 

3  37 

13 

Ballycrovane,    Eenmare 

3  42 

10} 

l  7* 

Atchafalay    Bay,  G.  of 

in*. 

2-2* 

River,  Ireland. 

Mexico. 

Ballynakill  Bay,  Ireland 

4  40 

121 

H 

Athline,  Loch  Seaforth  - 

6  16 

15 

10 

Ballyness  (Bar),  Ireland 

5  22 

111 

'~  H 

Atico  Road,  Feru 

8  53 

5 

Ballysadare         (Quay), 

6     0 

8} 

5} 

Atkesi,  Yezo  Id. 

10    0? 

Ireland. 

Auckland  Harb.,New  Zea- 

7    5 

11 

9 

Ballyshannon  (Bar) 

5  18 

1U 

H 

land,  N.  Island. 

Bally  wee  I,  Ireland 

5  23 

lit 

8 

Auckland  Id.,  S.  Pacific 

noon 

3 

Balta,  Scotland        -      - 

9  45 

6 

H 

(Port  Ross). 

Baltimore,  Ireland    -    - 

4  23 

10J 

H 

Augustine  St,  U.  States 
St.,  B.,  Mada- 

8 21 

5 

4 

United  States 

6  33 

1* 

8 

U 

U     A  1 

4  30 

13 

^m 

Bahrain,  Germany 

11  20 

gascar,  W.  Coast. 

Banana  Ids.,  Africa,  W.C. 

8  15 

9 

Aulapolay,    Hindoostan, 

2     0 

3 

1-2 

Bankot  or  Sitri  R.,  (en- 

10 30 

11 

!  c 

W.  Coast 

trance)  Hindoostan,  W. 

1 

Anlezavik    Sound,    La- 

5 

Coast 

brador. 

Banda,  Moluccas 

4     0 

6? 

Aux    Cayes    Bay,    St 

irr. 

2-3? 

Bander  Aluleh,  G.of  Aden 

6  45 

6 

Domingo. 

Gori,  Gulf  of  Aden 

8  45 

Avatcha  B.,  Kamchatka* 

3  30 

6J 

*i 

— — Shaab,  Ind.  Ocean 

7     0 

7 

Avon  Isles,  Australia,E.C. 

8  30 

5 

-Feikam,    Arabia, 

10     0 

8J 

1 

Avon    River,    Bigbury 

5  47 

161 

H*1 

S.E.  Coast 

Bay,  England. 

Banff,  Scotland        -     - 

0  28 

10} 

8 

Awasima  (Inland   Sea) 

0  14 

7 

Bangkok  River,  Siam    - 

irr. 

7J-U 

8J-9 

Japan. 

Banjoewangie,  Java 

1     0 

9 

Awanui  R.,  New  Zealand 

7  44 

7 

Banoko,  Africa,  W.  Cst. 

5  24 

5 

Axim,  Africa,  W.  Coast- 

4  30 

4 

Bantam,  Java 

5 

Aylen  Bay,  Yellow  Sea 

2  30 

6 

4 

Bantry  Harb.,  Ireland    - 

3  47 

10 

n 

Aymaun,  Persian  Gulf  - 

11  20 

6 

Baracoa,  Cuba 

7  23 

*i 

Ayr,  Scotland 

11  50 

8} 

7* 

Barataria  Bay,  Golf  of 

far. 

H 

Point  of;  I.  of  Man 

11     7 

20? 

16? 

Mexico. 
Barbados,  Caribbee  Ids. 

far. 

2 

Barbara  Port,  Patagonia, 

0  28 

6 

4 

Bab-el-Mandeb,G.  of  Aden 

noon 

7 

W.  Coast 

Bachelor  R.t  Magellan  St 

1  40 

5 

— ^—  L  8anta,  California 

8    0 

3* 

BacuitB.,  China  Sea,  E.C. 

10    0 

6 

Barbe  St,  Harbour,  New- 

10   0 

4 

3 

Badas  Id.,  Linga  Bay, 

6  0  pm 

12 

foundland. 

Sumatra.f 

—  Sumatra,NJB.C 

6    0 

6 

Badong  B.  (S.  Cat.),  Baly 
Bahia,  Brazil 

11     0 

8 

Sta  Id_  California 

8     0 

3* 
12 

4  26 

Barclay   Sound   (Island 

noon 

Bahrein,  Persian  Gulf  - 

5  30 

7 

Harb.),  Vancouver  Id. 

BalabacId.,ChinaSea,E.C. 

11     0 

5 

UchuckleaitHar- 

12 

Balad  Harb.,  New  Cale- 

6 15 

4* 

bour,  Vancouver  Id. 

donia. 

"        Stamp  Harbour  - 

noon 

It 

rViftTnbnniroiTd  Borneo 

10     0 

6-8 

Bardsey  Id.,  Wales 
Barfleur,  France     - 

7  40 

15 

N.  Coast 

w      w 

8  51 

17 

m 

*  The  tides  of  Avatcha  Bay  are  affected  by 
■f  From  observations  made  in  the  month 
Surveying  Brig  Saracen. 


diurnal  inequality. 

of  September  by  W.  Stanton,  Master  Oanaandittg  HJL 
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Place. 


rath,  Wales      -    - 
able,  United  States 

aple  Bridge,  Eng- 

i 

era        (entrance), 
in,  N.  Coast 

Id.  (North  Har- 
r),  Scotland,  W.  C. 
-Castle  Bay,  Scot- 
[,  W.C. 

-Hesd,Bernerad  Id., 
Coast  of  Scotland. 
;outa  Harb.,  G.  of 
tary. 

jan  Bay,  Bio  de  la 
a.* 

i  Id.,  China  S.,E.C. 
1  Ids.,  Madagascar 
r  Harbour,  New- 
idland. 

oint,  Arctic  Regions 
Id.,  Wales 
1    Port,     (Bubon 
it),  China  Sea  E.C. 
le  de,  France 
ih,  Persian  Gulf  - 
Bay,  Korea,  W.  C. 
e  Port,  Newibund- 
L 

i    (Bar),    Persian 
t 

i  Town 

n  R.,  Bay  of  Bengal. 
»,  Bashee  Islands, 
na  Sea,  EL  Coast, 
a,  Java 

an,  Gilolo,  Moluccas 
(Gulf  of  Kutch), 
doostan,  W.  Coast 
an  Bay,  Australia, 
?oast 

rst,  G.  St  Lawrence 
,  Netherlands 
an,  R.  St  Lawrence 
Barra,  Sumatra  - 
ulao  River,  Ceylon 
(ey  Haven  (see 
odbridge  Haven). 
>f  Harbours,  Bull 
d,  Falkland  Islands 
jf  Islands,  (Motu 
[slet)  New  Zealand. 
'Mercy.BankgLand 
ne  (Bar),  France  - 
uto  Cape,  Africa,  E.C. 
y  Head,  England  - 
»  Bay,  Australia, 
Coast. 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Neaps. 


h.  m. 

7  41 

11  22 

6  28 

3  0 
5  48 
5  44 

5  45 

10  0 

7  0 

9  30 

4  45 

7  10 

11  45 

6  39 
10  55 

4  49 

noon 
4  15 

8  55 

noon 

6*   0? 
10    0 


10 
1 
0 


0 

0 

20 


8    0 


3 
3 
9 
2 
5 


16 
15 
48 
50 
0 


6  0 

7  15 


3  45 

4  15 
11  20 
11  30 


ft. 
17 
10 
10* 

15 

11* 

llf 

"± 

3i 

5-9 

5| 

12 
5-6 

35] 
6 

23 
10 
18 
54 


9? 
9 

4 

2 

6 

12 

4-6 

7 
14 

34 

7-10 

2-3 


5 

9 

2 

12 

10 

20 

13-15 


ft 
13* 

8* 
7* 


7 


26 


17 

10 
3 


6 


10 


4 
2 


10 
15 


Place. 


High 

Water, 

Full  and 

Change. 


Bis* 


Springs.  Neaps. 


Bear  Cape,  Prince  Edward 

Island. 
Bear  Head,   C.   Breton 

Island. 
Beatrice  Islet,  Australia, 

N.  Coast 
Beaubere  Id.,    Gulf  St 

Lawrence. 
Beaufort  Harb.,  United 

States 
Beaufort,    Port   Royal  \ 

Sound,  U.S.     -        -  | 

Beaulieu,  England 

Beaumaris,  Wales 
Beaver  Cove,  Vancouver 

Island. 
Creek,    Loughbo- 

roughInlet,B.  Columbia. 
Harbour,     Van- 


couver Island. 
Nova  Scotia 


Bedeque  Harbour,  Prince 

Edward  Island. 
Bedford  Bay,  Tierra  del 

Fuego. 
Behring  Bay,  America, 

N.W.  Cst 
Belfast,  Ireland 
Belgrano  Port,  La  Plata 
Bell  Sound,  Spitsbergen 
Belles  Amour  B.,  Labrador 
Belligam  Bay,  Ceylon    - 
Bellona  Reefs  (Middle), 

Australia,  E.  Coast 
Bembatooka  Bay,  Mada- 
gascar, W.  Cst 
Bembridge  Ft,  England 
Benbecula,  Scotland 
Bencoolen,  Sumatra 
Benevente,  Brasil 
Benguela,  Africa,  W.  Cst 
Benin  R.,  Africa,  S.  Cst 
Berbereh    or    Burburra 

(Gulf  of  Aden)  Africa, 

E.  Cst. 
Berbice,  Guayana 
Bergen,  Norway 
Berkeley  Sound,  Falkland 

Islands. 
Bermudas :  Ireland  Id.,  N. 

Atlantic. 
Bernera,     Loch    Roag, 

Lewis  Id. 
Berneray  L,  Sound   of 

Harris. 
Bersiap     Point,    Banka 

Strait 


h.  m. 
9  0 

ft 
6 

8  30 

*i 

3  0 

8 

6  30 

6 

7  26 

3* 

8  2 

8} 

/  10  25 

\   0   15 

10  32 

}» 

21* 
15 

3  0 

16 

0  30 

15} 

7  40 
10  15 

6* 
7 

0  30 

n 

0  30 

9 

10  43 
6  0 

8  56 

9  0 
2  20 
8  30 

n 

12 

8 

6 

4  30 

16 

11  0 
6  3 

6  0 
3  0 

3  45 

4  30 

7  15 

14 
11* 
3-5 

5 
5-6 

7 

9 

4  30 
1  30 

5  0 

8-10 
4 
7 

7  14 

4 

6  11 

11 

6  11 

13 

6  30 

12 

ft. 

3 


2* 

H 

16* 
11$ 


5 


8 
10 

2* 


10 
8 


J 


8 


the  Rio  de  la  Plata  the  rise  is  greatly  influenced  by  the  winds,  the  water  being  raised  by  6.E. 
id  depressed  by  those  from  N.W.,  causing  at  Buenos  "Ay  res  a  difference  sometimes  of  12  feet 
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Place 

Water, 
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Water, 

Full  and 
Change. 

^IT'li-'- 

Neap. 

Full  and 
Change. 

Sprh*. 

Rktfs 

h-m. 

ft. 

ft. 

h    m 

It 

ft. 

Bersimis    !'..    Gulf    St. 

3     0 

u 

7 

Blauort  Sand,  Germany 

0  38 

13 

Lawrence. 

Blewfields,  Mosquito  Cossi 

I  B0 

3 

Berwick,  Scotland 

3  18 

15 

"i 

Bligh  Sound,  New  Zea- 

10  45 

8 

1 

Belcheween  Harb.,  Q.  St 

11  33 

5 

8 

Lawrence. 

Blind  Bay,  Nova  Scotia 

7  46 

7* 

6 

Beypore  R.    (entrance), 

0  IS 

4 

H 

Block  Id.,  United  States 

7  86 

3* 

H 

Hindoostan,  W.  Cat 

Bluff  Cay,  Bahamas 

♦1 

Bbowliaree  Creek,  Hin- 

4 46 

90 

13 

Bluff  Harb.,  New  Zealand 

1   18 

8 

doostan,  W.C. 

Blunden  Harbour,  Brit 

IS 

"1 

Bias  Bay  (Tooniang  Id.,) 

8    0 

Columbia. 

China  E.  Coast. 

Blyth,  England      - 

3  15 

IS 

u 

(Tsangchowld.) 

8  30 

R,      Sonthwold, 

10  20 

•i 

H 

China,  E.  Coast 

England. 

Bic  Id.,  G.  St.  Lawrence 

2   15 

14 

si 

Boca  de  Varedero,  Cuba 

8  39 

3 
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0     6 

** 

Ferry  Side,  South  Wales 

5  49 

23 

16* 
124 

Beach),  California. 

Filey  Bay,  England 

4  20 

16 

Eraser  River  (entrance), 

6  30 

7-10 

Finisterre,  Cape,  Spain  - 

3     0 

British  Columbia. 

Fish  Hd.,  G.  Manan,Bay 

11  16 

22} 

181 

Fraserburgh,  Scotland   - 

0  40 

11 

8 

ofFnndy 

m 

Frechette  Id.,  River  St 

8     0 

14 

1 

Fishguard,  Wales 
Fita-Roy  Id.,  Australia, 

6  56 

H* 

8} 

Lawrence. 

9  15 

7-12 

• 

Frederick     Reef,    Aus- 

8    0 

6 

E.  Coast 

tralia,  E.  Coast 

Fitsroy  Port,  Falkland  L 

4  45 

6 

Frederickshaab,    Green- 

6    3 

»* 

* 

FlamandBay,StDomingo 
FlamboroughHd^Rngland 

irr. 
4  30 

2-3? 
16 

12 

land. 
Fredriken  Siel,  Germany 

11   15 

4 

Flamenco  Port,  Chile     • 

9  10 

5 

Freydnet  Estuary 

4  15 

H 

Flatholm    Ids.,    Bristol 

6  54 

37? 

28? 

— —  Reach,  Sharks 

3     0 

5 

Channel 

Bay,  Australia  N.W. 

Fleetwood  Port,  England 

11  12 

264 

19} 
20{ 

Coast 

Wyre  Light  - 

11  11 

27 

Frio  Porto,  Brasil 

2  40 

4* 

Flesh  Bay,  or  Bay  St 
Bras,  Africa,  S.  Coast 

3  30? 

6? 

m 

Pugloe  Fiord,  Faroe  Ids. 

11   15 

«* 

4 

Funchal  Bay,  Madeira  - 

0  48 

7 

Fleur  de  lis  Harb.,  New- 

7 15 

2-4 

Funk  Id.,  Newfoundland 

7     0? 

2-3? 

foundland. 

Fury  Cove,  Patagonia,  W. 

1   15 

FlindersGroup,  Australia, 

9  15 

8-12 

Coast 

E.  Coast 

Harbour,  Tierra  del 

2  30 

4 

Florida     Cape,    United 

8  36 

If 

H 

Fuego. 

States. 

^ 

Id.,  Tierra  del  Fuego 

2  30 

4 

Flushing,  Belgium    -    - 

0  54 

15 

u 

Fury  and  Hecla  Strait, 

7     0 

8 

Fog  Ids.,  Hang-chu  B., 
China,  E.  Coast. 

11  45 

17 

Arctic  Regions. 

Fogo  16%  Newfoundland 

7  20 

4 

Folkestone,  England 

11     7 

20 

164 

Gaalong  Bay,  Hainan  Id., 

4-5 

Folly  Point,  Petitcoudiac 

11  49 

45 

38 

China  Sea. 

River,  B.  of  Fundy. 

Gaboen  R.,  Africa,  W.C. 

5  30 

7 

1 
• 

Fongwhang  Group  (Bui- 

8  30 

17 

Gallant  Port,  Magellan 

0  34 

8 

lock  Harb.)  China  W. 

Strait 

Coast 

Galle,  Pointe  de,  Ceylon, 

51    0 

2 

Forcados  Biver,  Bight  of 

4  22 

5 

8.  Coast 

Benin, 
Fore  carreah  It,  Africa, 

7  40 

11 

Gallegos  Port,  Patagonia, 
E.  Coast 

8  50 

48 

W.C. 

Gallinas  R.,  Africa,  W. 

•  45 

4 

Formby  Point,  England  - 

10  35 

28 

Coast 

Formosa  Mt,  Malacca  St 

8    0 

11 

% 

Galloway  (Mull  of) 
Galveston,  G.  of  Mexico 

11  15 

15? 

1 

FortDauphin,StDomingo 

7    0 

*} 

11 

Fortune  Bay,  Patagonia, 

0  50 

7 

•V 

Gahray,  Ireland 

4  35 

uJ 

1 

W.  Coast 

Gambia  R,  Africa,  W.C. 

8  10 

•-» 

Forward  Harb.,  British 
Columbia. 

3    0 

16 

"* 

Gambier  Lis.,  Australia, 
S.  Coast 

S    0 

5 

199 
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Full  and  " 
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Water, 
Full  and  * 

Change.  8prin«».|  Neaps. 

i 

Change.  Springs.  Neaps. 

h.  m. 

ft 

ft. 

h.  m. 

ft 

ft 

itown,     Scotland, 

17 

12 

Goeree  (West  Gat),  North 

1  45 

n 

ZJoast 

Sea. 

hHead       - 

1  49 

10 

Gogah,  Hindoostan,  W. 

3  50 

27-30 

21 

Basin,  Gulf  St 

2  40 

5 

3 

Coast 

rence. 

Gold    Stream   Harbour, 

1     0 

15 

12 

ead,  United  States 

7  87 

7 

N.  W.  Cst  of  America. 

Fohou  Id.,  Gilolo 

5 

Golovnin  Bay,  America, 

6  23 

3} 

age,  Moluccas. 

N.  W.  Coast 

ig  Harbour,  Aus- 

2  80 

3* 

2* 

Gomera,  Canary  Ids.     - 

0  45? 

9? 

a,S.  Coast 

Gometra,  Loch   Tuadh, 

5  29 

ill 

8 

:  Cape,  Nova  Scotia 

9  15 

4 

2 

I.  of  Mull. 

;     d'Elmina,    St., 

4  30 

6 

GonaivesBay,StDomingo 

8     0 

1 

M    • 

ca,  W.  Coast. 

Good  Bay,  Newfoundland 

10  40 

n 

5* 

»Port,B.ofFundy 

11  17 

32 

28 

GoodsBay,Patagonia,  W. 

0  30 

7 

.    St,  Basin,  Aus- 

0  20 

24-37 

Coast 

a,  N.  W.  Coast 

Good  News,  B.  America, 

6  15 

13* 

-  Shoals,     United 

10  30 

7 

1 

N.  W.  Coast 

es. 

Good  Success  Bay,  Tierra 

4     3 

6-8 

-  St,  Harb.,  New- 

10     3 

6J 

<i 

del  Fuego. 
Goodbout  River,  Gulf  St 

idland. 

1  52 

11 

6 

es  Bay,  Tasmania 

9  42 

3 

2 

Lawrence. 

es,  St,  Sound,  G. 

1  31 

ii 

H 

Goold  Island,  Australia, 

6  45 

6 

[exico,  middle  en- 

E.  Coast 

ce. 

Goole,   River    Humber, 

7  26 

13 

—  west  entrance 

irr. 

2M 

England. 

etown,         United 

8  40 

H 

3* 

Gooria  Creek  (entrance), 

11     0 

H 

es. 

Hindoostan,  W.  Coast 

i   or   Viziadroog, 

11     0 

9 

7 

Goose  Cove,  Newfound- 

7   0? 

2-3? 

doostan,  W.  Coast 

land. 

tin  St,  France 

6  20 

34 

25 

Gorda  Sound,  Virgin  Ids. 

8  30 

1? 

>et   Ne,    Sokotra, 

7  Oirr. 

7 

Gore  Port,  New  Zealand 

9     0 

8 

6 

ian  Ocean. 

Goree,  Africa,  W.  Coast 

7  45 

2* 

>et,  Gollonsir,  Soko- 

7  20 

8 

Goree  Road,  Tierra  del 

4     0 

8 

Indi&n  Ocean. 

Fuego. 

—  Hashish,  Arabia, 

10    0 

10 

Goulburn  Ida*  Australia, 

6    0 

.  Coast. 

N.  Coast 

ltar    (old    Mole), 

2  20 

3* 

Goury,  France 

7     6 

22 

17J 

in. 

Gowlland  Harbour,  Dis- 

5 30 

11 

i  Sound,  Scotland  - 

2  22 

4 

** 

covery  Passage,  Van- 

Bay, Spain,  N.Cst 

3     0 

14 

11 

couver  Id. 

»rris  Id.,  Africa,  W. 

6     0 

11 

Gracia  Point,  Strait  of 

10  17 

8 

ist 

Magellan. 

River,  Hindoostan, 

9  45 

10 

Gracias,  Cape,  Harbour, 

10  30 

2 

Coast 

Bay  of  Honduras. 

ow,  Scotland    -    - 

1   25 

9 

7J 

Grand    Cestos,    Africa, 

5  20 

4 

-  Port,  Scotland    - 

0  18 

9 

W.  Coast 

n  lies,  France 

3  12 

13 

10 

Harb.,  Gd.  Manan, 

11     7 

21 

in 

tie  Isles,  Australia, 

11  44 

9 

BayofFundy.* 

Grand     Lahou,  Africa, 

4  20 

4 

ester  England 

9.45? 

»     4-7 

W.  Coast 

Cape,  Tierra 

1  30 

5 

Grand   Passage,   B.    of 

10  43 

20} 

17 

Fuego. 

Fundy. 

Harbour,  Uni- 

11     4 

10} 

8} 

Grand  Port,  Mauritius  - 

1     0 

H 

States. 

Bustico,    Prince 

6  40 

4 

2 

tstadt,  Germany    - 

3     9 

"i 

Edward  Island. 

lay,  Hindoostan,  W. 

10  SO 

7 

H 

Grande-digue,Madame  L, 

7  55 

H 

** 

ISt 

Cape  Breton  Id. 

oith  Point,  Hindoo- 

2  25 

18 

1SJ 

Grande  Point,  Chile      - 

9  45 

5 

i,W.C. 

Granton  Pier,  Scotland  - 

2  20 

16 

12} 

September  1870  a  rise  of  30  feet  was  observed  at  Grand  Harbour,  in  HJL  Gun-vessel  Britomart. 
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Rise. 

High 

Rise. 

Place. 

Water, 
Full  and 

Place. 

Water, 

Full  and 

Change. 

Sprinxa 

Neaps. 

i 

Change. 

Springi  S**i» 

Km. 

ft. 

ft. 

1 

h.  m. 

ft. 

ft. 

Granville,  France 

6   13 

37 

«* 

i  Guernsey      (St      Peter 

6  37 

S6 

'« 

Gravelines,  France 

19 

15 

'       Port,)  English  Channel. 

G  ravei  Port ,  Ho  w  e  Soon  d. 

11 

Guia Narrows,  Patagonia, 

3  10 

8 

1 

Golf     of     Georgia,* 

,      W.  Coast. 

British  Columbia. 

Guinchoi  Kay,  Bahamas 

7  40 

3 

Gravesend,  England 

1  10 

»» 

Gun  Cay,  Bahamas 

8  30 

3 

Great  Barrier,  Id.  (Nagle 

6  as 

10 

7 

Gnndavi  R.    (entrance), 

a    0 

19 

IS} 

Cove),  New  Zealand. 

llindooMan.  W.  Coast. 

Great  Harrier  Reef,  Aus- 

6 48 

7 

GiinnYet  Sand,  England 

12 

>  i 

tralia,  E.  Coast. 

Gutslalf  Id.,  China, E.  C. 

11  30 

IS 

Great  Fish  Bay,  Africa, 

3  30 

5-6? 

Guysborough,         Nova 

8  90 

6) 

<t 

W.  Coast. 

Scotia. 

Great      St       Lawrence 

6  30 

7 

4 

G  weedore  (Bant  eg),  Ire- 

5 33 

11 

8   i 

Harb.,  'Newfoundland. 

land. 

1 

Great  Sandy  Strait,  In- 

S  30 

6 

akip  Id.,  Australia.E.C. 

Greatmau  Bay,   Ireland 

4  33 

131 

Ht 

Green  Island,  Hirer,  St. 

3  45 

16 

»i 

Haarlem,  Netherlands    - 

9    0 

Lawrence. 

Habitable  Id.,  Lapland   • 

7     9 

9 

Greet) castle   Point,   Ire- 

u    a 

14 

ii* 

Habitants  Harb.,  C.  Bre- 

8 30 

<* 

(j 

laud. 

ton,  Id. 

Greenock,  Scotland 

0     8 

9j 

si 

Hachken  R.,  Japan 
Ilaimun  Bay,  China  Sea 

6     4 

G] 

Greenwich,  England 

1  43 

19 

15 

9     0 

6-; 

Greens   Harbour,   New- 

6 44 

33 

Haiti  Cape,  St.  Domingo 

6     0 

3 

foundland. 

Huiyun-tau.     (Thornton 

9  30 

13 

Gregory  Bay,  Magellan 
Strait. 

9  SO 

31 

IS 

Haven).  Yellow  Sea. 
liiijuiiiri   River,  Hiniloo- 

9  40 

8 

■ Port,  Australia, 

11  30 

8 

atan,  W.  Coast. 

I 

W.  Coast. 

Hakluvt     Head,      Nova 

1  30 

4 

Grenada      (St.     George 

S  40 

'J 

3 

Zembla. 

Harb.),  Caribbee  Ids. 

Hakodadi    Harb.,  Teio 

3     0 

3 

1 

Grenadines,  Caribbee  Ida 

3     0 

-!t 

i 

Island,  Japan. 

Grey  Port,  Swan  River, 

9     0 

Halifax,  Nova  Scotia 

7  49 

t 

Australia,  W.  Coast. 

Halt  Bay  and  Gray  Harb., 

0  15 

6 

Grey  River,  New  Zealand 

10  IS 

Patagonia,  W.  Coast. 

Greytown,  Mosquito  CsL 
Gribanika  Pt.  White  Sea 

9     0 

1* 

Hamburg,  Germany 

S  39 

7* 

4  SO 

3 

Hamilton  Port  (Korea), 

8  30 

11 

Griffin  Bay,  Haro  Archi- 

12 

Yellow  Sea. 

Uamraelin  Pool,  Sharks 

5     0 

3} 

1 

Griffith  I.,  Barrow  Strait 

0  IS 

3-3? 

2} 

Bay,  Australia,  N.W. 

| 

Grignet  Bays,  Newfonnd- 

7     0? 

Const. 

land. 

'  Han-Bierfest,  Norwny     - 

1    10 

9 

Grimsby,  England 

S  86 

"J 

13 

.  Hammond   Knoll,   Eng- 

7 40 

i 

Grindstone  Island,  Bay  of 

11  47 

41 

34} 

land,  E,  Coast. 

j 

Han-katt,  China,  W.  Coast 

33-3* 

Grisnea  Cape,  France    - 

11  37 

31  i 

16] 

10  36 

Hi 

Grondine.H.Sl.Lawrcnce 

9    0 

9 

6 

Ilang-chu   Bay  (Seshan 

11  45 

14 

Gminard    Island,    W.C. 

6  37 

"■ 

Ids.),  China,  E.  Coast. 

of  Scotland. 

(Fog  Ids.)  - 

11   45 

17 

Guaya^iuyure  Bay,  Tri- 

4  3S 

4 

B.    (Chapoo 

IS 

Road.) 

Guambnelio  Ray,  Pern  - 

6  30 

3 

off  Can-pa  - 

31 

Guardafui  Cwpe,  AJHca, 

6  IS 

3 

Hanover  Bay  Australia, 

11  80 

i«-W 

E.  Coast. 

N.W.  Coast. 

Gtiarmcy  liay,  Pern 

G  10 

9 

Sound,  Bahamas 

8  IS 

4 

1 

Guatuko,  Mexico,  W.  C. 

1  SO 

5 

Ilanttul    (mouth),    Gulf 

2    0 

Guayaquil,  E'.-uador 

7    0 

11 

ofKutch,  Ilmdowtan. 

Goaymss,    Mexico,    W. 

8     0 

4 

Hants    Harbour,    Se*>- 

J  13 

Coast. 

foundlsnd. 

- 

'  From  obsecrations  made  iu  the  month  of  October, 


High 

Rise. 

Hlfth 

Rise. 

Place. 

Water, 
Fall  and 

Place, 

Water, 
Full  and 

Change. 

Springs 

Vap. 

Change. 
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Neapi. 

h.  m. 
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ft. 

h.  m. 

ft. 

ft. 

ur  of  Mercy,  Ma- 

1 S3 

Hernando  Id.,  Strait    of 

6     0 

19-14 

in  Strait. 

Georgia,  B.  Columbia. 

ur    Grace,    New- 

7  25 

♦i 

3 

Hermite  Isle,  Australia, 

10     0 

dland. 

W.  Coast 

ur  Id.,  Nova  Scotia 

7  40 

•1 

»! 

Heron    Islet    Capricorn 

9     0 

10 

Port,  Hew  Zealand 

9  S3 

8 

Group,  Australia,  E.  C. 

Strait   (Channels 

10-12 

Ileiradura  Fort,  Chile    - 

9     S 

s 

ins;    to,    from   St 

Nicoya  Gulf  - 

3     9 

10 

d  de  Fuca  Strait). 

Ilervey  Boy,  E.C.  Aui- 

9  14 

10 

lgton  Port,  England 

S3 

IS 

pool,  Bsgtond      - 

3  as 

15 

1U 

Ilesquiat  Harbour,  Van- 

13 

yFrt.  (Call  Creek), 

0  30 

10 

couver  Id. 

iconrer  Id. 

Hueva  Port,  Spain 
Hewitt  Bay,  Tierre  del 

1   34 

ch,  England 

o    e 

"1 

4 

0  30 

Gl 

igs,  England 

10  S3 

34 

—  Harbour,Bay  of 

10  40 

13* 

Hey  bridge,    BlscltwBter, 

0  30 

12 

8 

gal,  E.  Coast. 

Hirer,  Englaid. 

Dg  Bay,  lloluccas- 

6    0 

3-4 

Heynish,  Tiree  Id.,  Scot- 

5 30 

12 

6 

raa    Inlet,    United 

7    * 

21 

s 

land. 
Hicks  Bay,  Hew  Zealand 

9     0 

7 

Isle,  Bay  of  Fuody 

11  SI 

33 

25} 

Hie-chechia  Bay,  China, 

7     0 

is,  Cuba 

8  14 

3 

E.  Coast. 

inah  Harb.,   Sand- 

7 IS 

Hi-ide,  Japan 

11  SS 

3-4 

H 

hill.,  New  Hebrides. 

Hjerting,  Jutland 

9  46 

,      4J 

■fordwest,  Wales   - 

6  43 

n 

2* 

Higbeea,      Cape      May, 
United  States. 

8  33 

6* 

s* 

9  51 

33 

18 

e  E,  New  Zealand 
Newfoundland 

7  SO 
11     0 

a 

e 

4 

Hiuhfield,  America,N.W. 
Coast 

16 

■    Content,     Ncw- 

7  30 

4 

at 

lIil!sl>ijroughB.,CoarIotte- 

10  43 

9* 

8 

ndland. 

town,  Prince  Edward 

i  Lights,  France    - 

3  45 

31 

33} 

Island. 

andou  Pbolo  Atoll, 

fi 

(Head  of  R.) 

11      0 
11  33 

10 
3} 

-^-^^—  Ialaad  (New 

Bay,  Japan 
»  St,  Bay,  Africa, 

si 

Pon),Bonm  islands. 

3  30 

6 

liili-wirk  Firth,  Shetland 

9  46 

8* 

71 

Coast. 

HiliuiiJlead.Unitcd  Suites 

7   16 

5J 

Id.,  S.  Atlantic 

3  11 

3 

lliuguandlvul.e  li,, Japan 

7  15 

5J 

Bt-SonnrJ,U  S. 

7    8 

•i 

6 

Ilirtshals,  Jutland 

4  38 

1 

rd,  England 

4  43 

151 

IIJ 

Hoaksiel,  Germany 

11 

iland.GerinanOean 

11  33 

$ 

Hobarton,  Tasmania 

8   15 

4i 

16 

3* 

r,  St, Jersey ,  English 

6  36 

33 

Hoc  e -tow  Bay,  China,  E. 

3   15 

Coast 

Gale   Approachei, 

HtAuinga  It.  (entrance), 

9  45 

10 

ited  States. 

New  Zealand. 

Long     Id., 

9  59 

6 

»i 

Hnkianga   It.    (Kokohu) 

10  15 

10 

7 

lackwellsDock). 

New  Zealand. 

N.  of  Astoria 

rry. 

9  48 

si 

Si 

Hokitika(Bar)New  Zea- 

9  39 

Bi-9 

Pot    Core, 

10  48 

«i 

H 

ll.-lleJey,  England 

11  30 

8? 

67 

E.  part). 

Hi. lines  Hole,  U.  States - 

11   43 

1} 

11 

—   Wards   Id., 

10     9 

>i 

[|u!>Trinliorg,    Greenland 

6  30 

10 

aupers  Dock). 

Holy  Island,  England      - 

S  30 

15 

13, 

viH-tsluis,     Nether- 

3  30 

i| 

Holyhead,  Wale* 

10  11 

16 

ds. 

Hon-cobe     Bay,    China 

11  30 

5 

jpen  Cape,   United 

e    o 

<i 

Sea,  W.  Coast. 

ilea. 

llot.rUklip  Bay,   Africa, 

2  30 

Si 

yCapt\  United  States 

7  40 

4 

S.W.  Coast. 

y   Port,   Patagonia, 

noon 

fl 

Honfleur,  France 

9  39 

S3} 

18 

llonghai  B.,   China,  E. 

10    0 

H 

•era,  Germany 

0  30 

lit 

Coast 

202 


Place. 
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Full  and 

Change. 


Rise. 


Springs. 


Neaps. 


Honoruru,  Sandwich  Ida. 

Hongkong,  China,  E.  C. 

Hoogly  R.,  Eastern  chan- 
nel light  vessel,  Bay  of 
Bengal,  W.C. 

Diamond  Harbour 

Hooper  Id.,  Korea,  S.C. 

Hope  Harb.,Falkland  Ids. 

Sound  (Mia-u-tau 

Group),  Yellow  Sea. 

Weg  Light,  Ger- 
many. 

Hopedale,  Labrador 

Horn  Cape,  Tierra  del 
Fuego. 

Horn  or  Blaavand  Point, 
Jutland. 

Horn  Reefs,  North  Sea  - 

Horton  Bluff,  B.  of  Fundy 

Hougue  La,  France 

Hourdel,  France 

Hout  B.,  Africa,  W.  Cst 

Houtman  Rocks,  Aus- 
tralia, W.  Coast. 

Howden,  R.  Tyne,  Eng- 
land. 

Howe,  West  Cape,  Aus 
tralia,  S.  Coast 

Howth  Harbour,  Ireland 

Huacho  Bay,  Peru 

Huafo  Islands,  Patagonia, 
W.  Coast 

Huapilinao  Hd.,  Pata- 
gonia, W.  Coast 

Huasco  Port,  Chile 

Huelva  Port,  Spain 

Hui-ling-san,  China,  S.C. 

Huildad  Inlet,  Patagonia, 
W.  Coast. 

Hu-i-tau  Bay,  China,  E. 
Coast. 

Hall,  England 

Bridge,  Crouch  R., 

England. 

Hulu  Shan  B.,  Yellow  Sea 

Humboldt  Bay,  California 

Hungry  Point,  Australia, 
S.  Coast  f 

Hunter  Id.,  Ban  Strait  - 

Hunter  Port,  Australia,  E. 
Coast 

Hurst  (Camber),  England 

Husum,  Denmark 
Hyannis,  United  States  - 


h.  m. 

4    0 
10  15 

9    0 


noon 


{ 


9  10 
8  10 

10  24 

0  35 

5  38 
4  40 

1  44 

noon 
0  30 
8  42 

11  26 

2  20 
11  30 


9    0 

11     9 
4  45 
noon 


{ 


8  30 

1  54 

8  30 
0  48 

12  15 

6  29 
12  25 

2  30 
12    2 

4  18 

10  30 

9  45 

10    0 

12    0 

2  20 

12  22 


ft 
2 

10} 


18* 
12-15 
11* 
7 

H 

7 
9 


48 

18* 

27} 

5 

2* 

12 

6 

13 
3 
7 


1  25       15* 


6 

14 

7* 
16-20 

16 

20} 
16 


8 

7 

8 
6-7 

9 

4 


} 


«J 


40 

14* 
21 


10 


ii 

6 

4* 

4-6 


J 


Place. 


High 

Water, 

Full  and 

Change. 


8prings. 


Nc 


Icacos  Point,  Trinidad  - 
Ichabo  I<L,  Africa,   W. 

Coast 
Iengen,  New  Caledonia  - 
Hftaoombe,  England 
Dri,  Japan 
Una  Grande  Bay,  Paratio, 

Braxil. 
Hheo,  Port  d',  Africa,  W. 

Coast 
Ho-Ho  Port,  FOipinas    - 
Inagua,  Bft^nut 
Indefatigable  16%   Gala- 
pagos. 
Independencia  Bay,  Peru 
Indian  Cay,  Florida 

Tickle,  Labrador  - 

Indus  (Gizree  Bunder), 

Hindoostan,  W.  Coast 
Inhambane  River,  Africa, 

E.C. 
Inishbofin,  Ireland 
Inishkeel,  Ireland 
Inishturk,  Ireland 
Inkanskie,  White  Sea    - 
Lunan  Cape,  Tierra  del 

Fuego. 
Intsi  Point,  White  Sea  - 
Inverary,  Scotland 
Inverness,  Scotland 
Investigator   Rd.,   Aus- 
tralia, N.  Coast 
Iona  Sound,  Scotland    - 
Ipswich,  England 

United  States  - 

Iquiqui  Road,  Peru 
Ireland  Id.,  Bermudas    - 
Isidro  St,  Cape,  Magellan 

Strait 
Island  Harbour,  Choiseul 

Sd.,  Falkland  Island*. 
—  Country  Harbour, 

Nova  Scotia. 
Islay ,  Peru 
Isle-aux-Coudres,  R.  St 

Lawrence. 
Isles  de  Los,  Africa,  W.  C. 
Isthmus  B.,Smyth  Channel 
Isolette   Gape,    Arabia, 

S.E.  Coast 
Ives,  St,  England 


Jacinto,  Port  810,  Ticao 

Id.  FiHpinas. 
Jackson  Port  (N.  Head), 

Australia. 
Jacmel,  St  Domingo    - 


h.  m. 

4  14 
1  0 

6  15 

5  42 

1  45 

3  0 

noon 
8  0 
1  56 

4  50 

8  23 

6  37 

9  50 

4  15 


4 
5 

4 
9 

2 


34 
10 
36 
15 
0 


11  55 
noon 
0  18 
8  0 

5  11 

0  35 
11  26 

8  45 
7  4 

1  0 

5  20 

7  40 

8  53 
4  25 

6  35 
1  30 

9  0 

4  44 


•  30 
8  15 


fir. 


I 


ft 
7 
6 

4* 

27* 

8 

8-10 

5* 

3* 
6 

4 

6 
7 

10 

12* 

11 

12* 

14 

4 

16 

10 

12 

9 

11* 

134 

10* 
5 
4 
8 

6 

«l 

7 
17 

13 
5 

10 

21 


2-lf 


1< 


li 


•  In  March  and  April;  Set  Note  at  page  17a 


t  £sr  Bote,  page  1*U 
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High 

w^* 

High 

Rise. 

Place. 

Water, 
Full  and 

Place. 

Water, 
Full  and 

•  *«B^W« 

Change. 

Springs.  Neaps. 

Change. 

Springs.  Neaps 

h.  m. 

ft 

ft 

h.  m. 

ft. 

ft. 

ad,  Hindoostan,  W. 

11  35 

9 

7 

Juan  San,  Porto  Rico    - 

8    2 

U 

ft 

San  Port,  Peru     - 

5  10 

3 

St,  Bay,  Magellan 

9  27 

20 

15 

Juby  Cape,  Africa 

8 

dt 

Judith  Point,  United  States 

7  32 

3} 

Si 

Id.  (Adam  Cove), 

2  14 

5 

Juggee,  Seer  R.,  Hindoo- 

1 30 

6 

apagoe. 

stan,  W.  Coast 

— •  N.  aide 

2  34 

5 

Juist,  Germany    - 

10  28 

** 

—  W.  end 

3  10 

5 

Jukan  Ids.,  Lapland 

9    0 

13 

;R(CityPomt)U.S. 
Shoal,  Persian  Gulf 

2  11 

9  30 

3 

8 

2| 

Julian,  San,  Port,  Pata- 
gonia, E.  Coast 

10  45 

30 

2ape,  Persian  Golf 

6     0 

6 

JuUanshaab,  Greenland - 

5     6 

7 

5 

He,  Bay  of  Fundy- 

10     4 

15 

llf 

Julien,    St,   Harbour,  f 
Newfoundland.           \ 

7  21A.M. 

}« 

3 

s,  Nova  Scotia 

7  45 

6* 

4 

6  30  P.M. 

irina  Ida.,  Lapland 

6  23 

10 

Junk  Fleet  entrance,  Can- 

11 50 

** 

.Mediterranean    - 

3  10 

7 

5 

ton  River,  China. 

aconra,  Brazil 

11  30 

12 

9 

Junk  River,  Africa,  W. 

5  45 

5 

<StHelier),English 

6  29 

31* 

23 

Coast 

hanneL 

Junkseylon  Id.(E.  Side), 

10     0 

11* 

r(Boael) 

6  15 

30 

21* 

Malacca  Strait 

\  Bay,  Australia,  E. 

6  20 

5 

Jura     Island,      (Small 

5     3 

3* 

»* 

MX. 

Isles),  Scotland. 

tt  Arabf,  Persian  G. 

6  30? 

Feolin  Ferry    „ 

4  41 

6* 

44 

-   Hamar-al-nafur, 

9  30 

10 

Juria,  Hindoostan,  W.C. 

2     0 

16 

13 

Arabia,  S.E.  Coast 

-  Jun  Persian  Gulf 

11  30 

10 

-  Kabr        „ 

H 

-  Eais          „ 

0  45 

7* 

Eaikora  Penin,  New  Zea- 

5 30 

8 

8 

-  KhargorKireg  „ 

8     0 

«* 

land. 

-Larek           „    - 
-Tomb           „    - 

10  15 

8 

Kaipara  Harb.  (entrance), 
New  Zealand. 

10  55 

10 

8 

h,  Bed  Sea  - 

3 

KalaogBayang  Harbour, 

2 

ak  Id.,  White  Sea 

5  15 

4 

Java. 

San,  Brazil 

6  24 

14 

10* 

Kaigalakska,  White  Sea  • 

6  50 

7 

ma  Id.,  (anchorage) 
—  Poniony  Harb., 

3  40 

4  0 

11 

11 

9 

Kalian  Point,Banka  Strait 

J   8    0* 
I   8  17f 

}l2* 

norolds. 

Kandalaksha,  White  Sea 

3  25 

7 

Port,  N.W.  Coast 

1     0 

13 

Kanushin  Cape,  White  Sea 

11  54 

15 

America. 

KapitiIsland,NewZea!and 

9     0 

6 

St,BayofFundy- 
-  Newfoundland    - 

11  21 

27 

23 

Karachi,  Manora  Point, 

10  30 

7* 

*I 

7  30 

6 

4 

Hindoostan,  W.  CoastJ 

ist  Coast). 

Karakoa  Bay,  Owyhee  - 

3  49 

-  (North  Coast)    - 

10  40 

n 

** 

Kata  Channel,  Japan     - 

6    4 

6* 

-  River,  Africa,  S.C. 

4     0 

5 

Katwyk,  Netherlands    - 

2  30 

5 

7 

-  River,  U.  S. 

7  28 

3 

5 

Kawan     Island,     New 

6  30 

10 

Harb.,  Newfbund- 

7  49 

2 

Zealand. 

L 

Kawhia  Harb.,  New  Zea- 

9 30 

12 

dere  Bay,  Gulf  of 

10    0 

6 

land. 

rtary. 

bas  JEL,  Africa,W.C. 

• 

Keats   Port,    Australia, 

6    0 

22 

8  10 

6 

N.  Coast 

San,  PortPatagonia, 

10     0 

30 

25 

Kediwiri    River,    Hin- 

9 57 

7 

Coast. 

doostan. 

main  Island,  New 

9  30 

6 

3 

Keelacarry,  Ceylon 

11     0 

inswick. 

Kedgeree,  Bay  of  Bengal 

10  30 

18§ 

le  Nova,  Madagascar 

5 

Keeling    Islands    (Port 

5  30 

5 

Fernandez  L,  Chile 

9  30 

4 

Refuge),  Indian  Ocean. 

9.E.  monsoon.  f  In  N.W.  monsoon. 

le  tides  at  Karachi,  Bombay,  and  probably  other  ports  of  India,  are  subject  to  a  large  diurnal 

fry,  which  may  either  accelerate  or  retard  the  times  of  high  water,  sometimes  to  the  amount  of  an 

id  a  half  or  two  hours,  and  increase  or  diminish  the  rise  by  a  foot  or  more. — See  Tide  Table*  for 

t  o/Kardchi,  published  by  the  authority  of  the  Secretary  of  State  for  India. 

lurch  and  ApriL    See  Note,  page  170. 
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High 

Rise. 

High 

W%B 

Place. 

Water, 
Full  and 

Place. 

Water, 
Full  and 

Change. 

8prings.  Neaps. 

Change. 

Springs.  Nop. 

h.  m. 

ft. 

ft. 

h.  m. 

ft. 

ft 

Eegashka  B.,  G.  St  Law- 

10 45 

5 

3 

Kiswara  Harb.,  Africa, 

4  30 

12 

rence. 

i 

E.  Coast 

Kelung  Harb.  (Formosa), 

10  30 

3 

Kitnapatnam,     Bay    of 

11     0 

1J 

China  Sea,  E.  Coast. 

Bengal,  W.  Coast 

Kenmare  R.  (W.  Cove), 

3  52 

10 

n 

Kiu-kiang,  China,  W.  C. 

24 

Ireland. 

i 

Klaskino  Inlet  - 

noon 

12 

Kenn  Reef,  Australia,  E.C. 

8     0 

5J 

Klaskish  Inlet,  Vancou- 

noon 

12 

Kennebec  River  (Hanni- 

11   15 

n 

7 

ver  Id. 

wells  Point),  U.S. 

Klemtoo  Passage,  Ame- 

noon 

13 

Kent  Island,  Bass  Strait 

11   10 

rica,  N.W.  Coast 

Kentish  Knock,  England 

11  47 

Klewnugget  Inlet      „ 

0  30 

17 

Keppel  B.,  Australia,  E.C. 

9     0 

9-14 

| 

Knox  Bay,  Vancouver  Id. 

noon 

16 

Keret,  White  Sea 

3     8 

6 

i 
i 

Knysna  Harb.,  Africa,  S.C. 

3  45 

5 

Point  White  Sea 

a  so 

5* 
2 

Koelwatte  Bay,  Moluccas 
Koepang,  Timor        -    - 

7 

Kerguelen  Island,  Indian 

2     0 

11     0 

9 

6* 

Ocean. 

Kokohu,  New  Zealand   - 

10  15 

10 

7 

Kesm,  Persian  Gnlf 

11.    o 

12 

Ko-kun-to  Group,  Korea 

2  25 

18 

10 

Kettle  Cove,  United  States 

7  48 

5 

*i 

Kok-si-kon  Prt,  Formosa 

11  30 

3 

Kh6r  Jerameh,  Arabia, 

9  30 

10 

Koombanah  B.,  Australia, 

9     0 

*-3 

S.E.  Coast. 

* 

W.  Coast. 

Kijouk  Phyou  Harbour, 

10     0 

9 

6 

Kori  or  Lukput  River, 

11   15 

10* 

Bay  of  Bengal. 

Kotasir,     Hindoostan, 

Kilbaha,  Ireland 

4  16 

13 

H 

W.  Coast 

Kilda,  St.,  Hebrides 

5  30 

Kouloi  River 

1   15 

20 

Kildin  Id.,  Lapland 

6  45 

12 

Kou  Zomen,  White  Sea  - 

3  30 

6 

Kilkieran  Cove,  Ireland  - 

4  34 

15i 

n 

Kovda  Bay,  White  Sea  - 

3  25 

6 

Killala  Bay,  Ireland 

5  22 

10* 

8 

Koweyt  Persian  Gulf   - 

0  15 

9 

Killeany  Bay,ArranIds., 

4  28 

134 

10 

Kowie  River,  Africa,  S. 

4     0 

4-3 

Ireland. 

Coast 

Killingholme     (Humber 

6     2 

19$ 

15} 

Krakatoa,  Strait  of  Sunda 

7     0 

4 

R.),  England. 

i 

Kudi  River,  Hindoostan, 

9  50 

10 

Killybegs,  Ireland 

5  16 

»* 

8* 

W.  Coast 

Killyleagh,  Ireland 

0  40 

11 

•*■ 

Kuper  Harb.,  Korea,  S.C. 

9  28 

IH 

H 

Kilinichacl  Point,  Ireland 

8  30 

4* 

3 

Port,America,N.W. 

1  40 

13 

10* 

Kilrush,  Ireland 

4  42 

14 

104 

Coast 

Kincardine,     Firth     of 

2  53 

17* 

15 

Kuriyan    Muriyan    Bay 

8  20 

6* 

Forth,  Scotland. 

and  Islands,  Arabia. 

King  Id.,  Bass  Strait : 

Kurrachee,  see  Karachi 

Franklin  Road 

1     0 

7 

l 

Kutch,  Gulf  of,  (mouth), 

11  30 

Sea  Elephant  Bay    - 

9  30 

12 

i 

Hindoostan. 

King  Port,  Falkland  Ids. 

7  30 

5 

Kweshan  Ids.,  China,  E.  C 

9  30 

14 

Sound,    Australia, 

0  10 

33 

Kyau-chau  Bay,  Yellow 

5     0 

12 

1 

W.  Coast. 

i 

i 

Sea. 

—  G  eorge  Sound,  Aus- 

11 56 

1-4 

Kyem  River,  White  Sea 

5  23 

4 

tralia,  S.  Coast* 

Kykduin,  Netherlands    - 

7     0 

12 

Kings  Cove,  Newfound- 

• 7  15 

3* 

*i 

Kyle  Akin,  Loch  Alah, 

6  16 

15* 

11 

land. 

Scotland. 

Kingsbridge,  England   - 

5  46 

10 

Ky\e  Rhea,  Scotland      - 

6     0 

15 

» 

Kingstcwn,  Ireland 

11   10 

11 

8J 

Kyuquot  Sound,  Vancou- 

BOOS 

12 

Kinsale,  Ireland 

4  43 

11* 

9 

ver  Id. 

Kinsiang  Point  China,  E. 

Coast 
Kircubbin,  Ireland 

7     0 

0  42 

11* 

»i 

Kirindi,  Ceylon 

3  30 

La   Poile    Bay,    New-, 

9    0 

6 

4 

Kirkcudbright  Scotland 

11   10 

23 

foundland. 

Kirkwall,  Orkneys 

10     9 

10 

7* 

Labuan  Island,  Victoria 

9  45 

6 

Kishm,  see  Kesm. 

Harbour,  Borneo. 

*  At  King  George  Sound  there  is  a  large  diurnal  inequality  of  the  times,  which 
two  daily  tides  to  one.— The  late  Rev.  W.  Wheweti  on  Diwrmd  Intqm&ty. 
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High 

Rise. 

High 

Rise. 

Place 

Water, 
Full  and 

Place. 

Water, 
Full  and 

■      *»*»^/^^P 

Change. 

Springs.  Neaps. 

Change. 

Springs.  Neaps. 

h.  m. 

ft 

ft 

h.  m. 

ft 

ft 

i   Ids.,    Magel- 

0  30 

n 

Leervig  Fiord,  Farce  Ids. 

0  30 

6* 

4* 

ait 

Leith,  Scotland 

2  17 

16* 

121 

rb.,  St  Domingo 

6    0? 

3? 

!  Leman  Shoal,  England, 

6    0 

%  Australia,  S.C. 

0  37 

3 

E.  Coast 

liot  Islet,  Aus- 

9     0 

7-8 

Lennox  Cove,  Tierra  del 

4  40 

8 

E.  Coast 

Fuega. 

>rtugal 

2     7 

13 

Leopold  Port,  Barrow  Strt 

0    6 

6 

4* 

iver(Bar),Bight 

6     0 

8 

Lepreau,  Bay  of  Fundy  - 

11  18 

24* 

21 

in. 

Lerwick,  Shetland 

10  30 

6 

4 

ver  (Consulate 

2 

L'Etang  Harb.,  Bay  of 

11  19 

23* 

20 

Wharf.) 

Fundy.f 

—  (Palaver  Ids.) 

1 

Leubu  River,  Chile 

10  30 

5 

hoc  Port,  Luzon 

1  30 

«i 

!  Leven  Port,  Madagascar 

3  30 

7* 

ie  Terminos,  G. 

noon. 

i* 

Levrier  B.,  Africa,  W. 

noon 

6-7 

aco. 

Coast 

i  Group,  Hindoo- 

10  30 

6 

4* 

Lewis,  St,  Sound,  Labra- 

6 40 

3* 

{.  Coast 

dor. 

Newfoundland 

9  15 

8* 

Liant  Cape  (G.  of  Siam), 

5    7 

6* 

que  Rd.,  Peru  - 

4    0 

3 

China  Sea,  W.  Coast 

Scotland 

11  49 

10 

7 

Liau  Ho  (Bar),  Yellow 

4    0 

11* 

7* 

irb.,  Africa,  £. 

4     6 

11 

Sea. 
(entrance) 

5    0 

12 

r,  England 

11   16 

8* 

Liau-tung,         Chingho, 

1  20 

H 

ping,     Cleddau 

6  27 

20 

14* 

Yellow  Sea. 

Wales. 

Gulf  (Sand 

4  50 

7    4 

5} 

r,  Germany 

11  25 

8 

Point),  Yellow  Sea. 

v 

tCrossing,Yang- 

1  40 

12 

8 

N.W.  Head  of 

5  30 

10 

8J 

ing.* 

Gulf. 

^ 

Island,  Canton 

11  20 

6* 

Liefkenshock 

3  25 

16* 

11* 

China. 

Limbe*  Strait,  Moluccas  - 

5 

m 

Jay,  China,  E.C. 

10     0 

13 

Limerick,  Ireland   . 

6  16 

18| 

13} 

e,  Canary  Ids.  - 

1     0? 

9? 

Linmonth,  England 

6     2 

80* 

21} 

i,  Magellan  Strt 

11  30 

9 

Lindy  River  (entrance), 

4  15 

12 

Gotland 

11  50 

10 

Africa,  E.  Coast 

d.,Africa,E.Cst 

4     0 

10 

Lingeh,  Persian  Gulf     - 

noon? 

Bay,  Tierradel 

2     5 

4 

Lintin  Island,  Canton  R. 
China,  E.  Coast 

noon 

7* 

10,  Yellow  Sea  - 

1  30 

5 

Lisbon  (  Belem),  Portugal 

2  30 

12 

9 

reat  and  Little, 

8  15 

7 

4 

Liscanor  Bay,  Ireland    - 

4  23 

13f 

10 

midland. 

Liscomb    Harb.,     Nova 

8    0 

6* 

4* 

irb.,  Tierra  del 

1     0 

6 

Scotia. 
Lishan  Bay,  China,  E.  C. 

10  15 

16 

m 

r,  Wales  - 

6  23 

20 

14* 

Lissa,  Adriatic  -            • 

4  10 

n 

lay,  Chile 

9  20 

5 

Listerdeep,FairwayBuoy, 

0  30 

>,GreatSt,Harb. 

8  30 

7 

4 

Denmark. 

ondland. 

Lister  Roads 

2     0 

6* 

b    Cape,    Nova 

7  48 

7 

** 

Litau  Bay,  Yellow  Sea  - 

3     0 

a 

6 

4 

Scotia. 

Litke  Ridge,  White  Sea- 

11  45 

15 

•  Nova     Scotia, 

7  51 

H 

6 

Little     Egg     Harbour, 

7  10 

4* 

8* 

Irooked  Channel. 

United  States. 

• 

•  Mothers  Island 

7  51 

7 

5} 

Little  Fish  Bay,  Africa, 

2  30 

5-6? 

•  Getsona  Cove 

7  55 

7* 

6 

W.  Coast 

•  Bridge-water 
an's  Wharf) 

8    6 

8 

6* 

Little  Gull  Island,  U.  &  - 

9  38 

3 

nl 

Littlehampton,  England 

11  36 

16 

•  Lunenburg 

7  54 

7* 

6 

Little  Metis,  G.  St  Law- 

2 10 

13 

m 

8 

a*  Cove.) 

rence. 

;  Strait,  Tierra 

4    0 

7 

Little     Milford     Quay, 

6  31 

19 

13* 

ego. 

River  Cleddau,  Wales. 

• 

^ingshan  Crossing  the  tide  rises  for  3  hours  only,  and  fidls  for  9  hours.— H.M.8.  AcUton,  1861. 
ember  1870  a  rise  of  30  feet  was  observed  at  L'Etang  Harbour  in  fLM.  Gun-vessel  Britomart. 
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Place. 


High 
Water, 

Full  and 
Change. 


Rise. 


Springs. 


Neaps. 


Little    Natashquan,     G. 
St  Lawrence. 

Port,    Newfound- 
land. 

Little   Tancock   Island, 

Nova  Scotia. 
Liverpool,  England 
— —  Bay,        Note 

Scotia. 

-  R,  Australia  - 

Liza  Bay,  Lapland 
Lizard  Id.,  Australia,  E.C. 
Lizard    Point,    (Perran 

Vose  Cove),  England. 
Uanelly  (Bar),  Wales  - 
Lloyd  Port,  Bonin  Ids.  - 
Loanda,  San   Paul   de, 

Africa,  W.  Coast 
Loango  Bay,  Africa,  W. 

Coast 
Lobah  Point,  BankaStrt* 
Lobito  B.,  Africa,  S.W. 

Coast 
Lobo  Point,  Pern 
Lobos  Cay,  Bahamas     - 
Lobos  Head,  Patagonia, 

W.  Coast 
Loch  Aline,  Scotland    • 

Alsh         „ 

Boisdale  „ 

—  ■  Broom      „ 
— —  Carron      „ 

Cuan        „ 

Dnich       „ 

—  Dnnvegan,, 

EU  (Head  of  Loch) 

Eport 

Eriboll 

Erisort     „ 

Etive,  Stonefidd  „ 

— —  Bnnawe    „ 

Ewe         „ 

Fleet        „ 

Goil         „ 

Harport 

Honrn      „ 

—  Inver        n 

—  Laxford    „ 
«—  Leren(HeadofLoch) 
i        Linnhe 
Long 

—  Maddy     „ 
1  -      Moidart   „  - 

—  Neris       „ 
Roag       „ 

Ryan(Head  of  Loch) 

Skiport 

—  Stnvan 
— -Sunart 


n 


n 


w 


h.  m. 
11     0 

10  42 
7  43 

11  23 
7  50 

6  30 
5  58 


9 
5 


15 
0 


6  16 
6  8 
4  30 


4  30 


11 

4 


0 
15 


8  0 
7  40 
0  29 

5  33 

6  16 

5  47 

6  40 
6  29 
5  36 


6 
6 
6 
6 

7 


0 
7 

27 
6 

43 

6  43 

7  3 
7  54 
6  39 
0  22 
0  6 
5  54 

5  45 

6  40 
6  44 


6 
5 
0 
6 
5 
5 
6 
11 
5 


28 
26 
6 
6 
44 
47 
11 
12 
52 


11  55 
5  40 


ft 
5 

5* 

26 
8 

12 

9 

7-10 

H* 

25 
3 
5 

*i 

10 
5-6 


12* 
12 

m 

a 

ii 
ii 

12* 

6 

13* 


ft 
3 


6 

20* 
5 


10* 

18* 


H 
u 

n* 


10* 

6 
10 
10* 
11 

n* 

;i 

10 
8 


Place. 


High 

Water, 

Full  and 

Change. 


Bis 


8pringB.' 


» 


Loch  Tarbert,  West,  Har- 
ris Island,  Scotland. 

East     „       „ 

West,  Argyle- 

shire,  Scotland. 

East     n       „ 

Tongue 

Tomdon 

Toadh      „ 

Lofoten  Ids.,  Norway     - 

Loheia,  Bed  Sea 

Loire  B.  (St  Naxaire), 
France. 

Lomas  Point,  Pern 

Lombock,  (  AmpanamB.), 
Java  Sea. 

London  Bridge,  England 

Docks,  England 

Londonderry,  Ireland    - 

Looe  (East),  England    - 

Lookout  Point,  United  S. 

Lopes  Cape,  Africa 

L'Orient  (Port   Louis), 
France. 

Lord  Howe  Island,   S. 
Pacific. 

Lorenzo,   St,    Channel, 
Mexico,  W.  Coast 

Lo-chan-kan,  Yellow  Sea 

Lough  Lame,  Ireland    - 

Bossmore,  Ireland 

Louis  Port,  France 

Mauritius   - 

Louis,  St,  Bay,  St  Do- 
mingo. 

Louisburg  Harb.,    Cape 
Breton  Id. 

Low  Bay,  Falkland  Ids. 

Port^ataffonia,W.C. 

Lowestoft,  England 

Luabo  River  (entrance), 
Africa,  E.  Coast 

Lucas  San,  Bay ,  California 

Lucipara  PassfBanka  Str. 

Luis,  St,  Texas,  G.  of 
Mexico. 

LuisObispo^an,Cafifbrnia 

Lnkput,  Kori  B.,  Em- 
doostan,W.  Coast 

Lunaire  Bay,  Newfound- 
land. 

Lundy  Island,  England  - 

Lnng-mun        Harbour, 
Yellow  Sea. 

Lyme  Regis,  England    - 

Lymington,  England     - 

Lynn  Deep,  England     - 
Harbour,  England 


h.  m. 
6     4 


6 

2 


10 
30 


11  53 

7  53 
6  20 
5  29 

noon 
1  30 
3  40 

8  19 
8    0 


I 


1 

1 
8 
5 
0 

4 
3 


58 
58 
1 
26 
32 
30 
11 


{ 


8  30 
8  30 

4  30 
10  48 

5  20 
3  11 
0  30 
irr. 

8  0 

5  0 
0  40 

9  57 


9  20 
irr. 


10    8 
0  15 

7    0? 

5  15? 
10    0 

6  21 
10  25 

0  15 
•    0 


ft 
"t 

13} 
1-4 

9 
15 
15 

Hi 
9 

3 
15* 

5 

6 


6 


11 

H 

n 

13 

3 

2-3? 


9 


H 

10 
IS 

s-sr 

»T 
7 


} 


"J 

8 

13 

18 


1 


•  In  8JBL  monaton. 
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Place. 


*d,  England    - 
t  Port,  New  Zea- 


Uver,  C.  Breton 

Braail     - 

?hina,  E.  Coast  - 

•,  Celebes 

all  Harb.,  Africa, 

3oast 

Uin  Bay,  K.W. 

of  America. 

Brazil 

Seal  Id.,  Bay 
idy. 

Red  Sea 
te         Harbour, 
aia. 

—  Port,   Aus- 
R.  Coast 

ean  P.,  G.   St 

nee. 

Id.,  Madagascar 

brt,  Wales 

ioad,  Coroman- 

ast 

:*,  Africa,  E.Cst 

1   Ids.,   O.    St 

nee. 

-  River,  R.  St 


ia  Sta.,  Island, 
Ian  Strait 
ae  B.,  California 
[d.,  Africa,  E.C. 
i  B.,  Africa,  W.C. 
Bay,  Nora  Scotia 

—  Heckmans 
«rage. 

—  Princes  Inlet 

—  Ham  Island 

—  Martins  R.  - 

—  Chester 

&., United  States 
New  Hebrides  - 
Rocks,  Ireland, 


ort,  Japan 
>  B.,  Madagascar 
i,  Arabia,  S.B.  C. 
i,  Arabia,  SJS. 

d  Id.,  Fyii  Ids.  - 
aR.,  Madagascar 
Harb.,Peacadres, 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Neaps. 


h.  m. 
3  50 


;o  Port,  Peru    - 


9    0 

2  30 

10  0 
4  40 
2  30 

1  0 

4  30 

11  5 

0  30 

7  30 

8  56 

2  0 

4     0 

7  30 

7  34 

4  30 

8  20 

1  15 

noon 

7  35 
4  30 

7  40 

8  0 
7  45 

7  42 
7  47 
7  43 

7  44 

9  52 
6  30 

10  43 

6  27 
4  30 
9     0 

8  30 

6    0 

4  45 
10  30 

5  0 


ft. 
20 

7* 


14 

H 

18 

2 
8 

4-5 

5 

5 

17 

*i 

8 
3 

6-8 

10 

1 


5 
6} 

16 
6 

7 

4 
17 

H 


ft. 


10 


"! 


2 
3-4 


6 


3 

7 


Place. 


High 

Water, 

Full  and 

Change. 


Malacca  Strait  (Ugh*  ves- 
sel, one  fathom  bank). 

(off  Mount 

Formosa). 

Road^MalaccaSt 


Malaga,  Spain 

Malahide  Inlet,  Ireland  - 

Malcolm  Atoll,  Maldives 

Maldon,  Chelmer  River, 
England. 

Male,  Maldives 

Malludu  Bay,  Borneo    • 

Malo,  St,  France 

Malpelo  Point  Peru 

Man-of-War  Cay,  Baha- 
mas. 

Manalsland,  New  Zealand 

Manama,  Persian  Gulf  - 

Manawatu  River,  New 
Zealand. 

Mancenilla  Bay,  St  Do- 
mingo. 

Mandwa  Creek,  Hindoo- 
stan, W.  Coast. 

Mangalore,  Hindoostan, 
W.  Coast 

Manganitoe  Bay,  Moluc- 
cas. 

Mangarol  Bunder,  Hin- 
doostan, W.  Coast 

Manicouagon  River,  R. 
St  Lawrence. 

Manila  (Luzon  Island), 
China  Sea,  E.  Coast 

Manning  River,  Aus- 
tralia, E.  Coast 

Manorah  R.,  Hindoostan, 
W.  Coast 

Manta  Port,  Ecuador     • 

Manna,  Navigators  Ids.  - 

Manukau  Har.  (entrance), 
New  Zealand. 

Manybranch  Harb.,  Falk- 
land Ids. 

Maple  Bay,  Vancouver  Id. 

Maplin  light  (Thames), 
England. 

Maquereau  Point,  G.  of 
St  Lawrence. 

Maracas  Bay,  Trinidad, 
Caribbeeld. 

Maranham,  Brazil 

Marblehead,UnitedStates 

March  Harb.,  Tierra  del 
Fuego. 

Marcouf;  St,  France 

Mare  Harb.,  Falkland  Ids. 

Margarets,  St,  Bay 
(Shut-in  Island)  Nova 
Scotia. 


h.  m. 

6  0 

8  0 

7  30 
noon 
11  15 
10  SO 

0  32 

0  30 
10  30 

6  5 

4  0 

8  10 

7  0 

5  20 
10  0 

7  0 

10  45 

11  0 

5  0 
10  30 

2  15 

10  40 

9  15 

1  30 

3  4 

9  80 
7  40 

0  5 

2  0 

3  30 

7  0 

11  30 
3  10 

9  55 

6  0 

7  47 


Rise. 


SpriugB. 


ft. 
15 

11 

11 
3 

10 
3 

10 

3 
6-8 
35 
10 

4 

8 
7 
8 

4-5 

7 
7 


7 

12 
5-7 

4 

16 

6 

6 

13 

7* 

12 
Hi 

5 

5 

16* 
12 
6 

20 
6 


Neaps. 


ft. 
12 


H 
H 

8 
6 


26 


6 
6 


5 
*i 

5 

7 


10 


lot 

3 

4 
10| 
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High 

Rise. 

High 

Rise. 

Place. 

Water, 
Full  and 

Place. 

Water, 
Full  and 

1 

Change. 

Springs.  Neaps. 

Change. 

Springs.'  Xei 

h.  m. 

ft. 

ft. 

h.  m. 

ft. 

ft 

Margarets,  Newfoundland 

9  28 

4H* 

Mayne  Harbour,  Smyth 

1  40 

6 

Margate,  England 

11  40 

15* 

13 

Channel. 

Maria  Cape,  Saghalin  Id., 

2     0 

5 

Mayotta  Id.,  Mozambique 

4  10 

11* 

Sea  of  Okhotsk. 

Mayumba,  Africa,  S.W.C. 

4  35 

7 

Maria  Sta.,  Id.,  Chile     - 

10  20 

6 

Mazambo    Port,   Mada- 

4 30 

15 

Maria  Van  Diemen  Cape, 

8     0 

7 

gascar. 

New  Zealand. 

Mazatlan,  Mexico,  W.  Cst. 

9  40 

7 

Marion  Bay,  Australia, 

2     6 

4 

Mbau  Roads,  Fijii  Ids.  - 

5  46 

6 

S.  Coast 

Mboli  Harbour,  Florida 

5  30 

about  6 

Maristow,  River  Tavy, 

5  47 

8* 

4* 

Id.,  Solomon  Ids. 

England. 

MeichenSound,China,E.C. 

0  30 

17 

Marjoribanks    Harbour, 

3  30 

29 

Melbourne,  Australia,  S.  C. 

2  48 

Korea,  W.  C. 

Melinda  P.,  Africa,  E.  C. 

4  15 

11 

Mark,  St.,  Bay  of,  St 

8    0? 

1? 

MellacoreeR.,  Africa,  W.  C. 

7  40 

11 

Domingo. 
Marka  or  M  uerka,  Africa* 

Mellish  Reef  (Sand  Cay), 

7  55 

5-6 

4  30 

8 

Australia,  E.  Coast 

E.  Coast 

Mellon,  Ireland 

6     I 

18* 

12 

Marks,  St,  United  States 

1  14 

3 

*l 

MeloPort,Patagonia,RC. 

3  40 

15 

Maroni  Bay,  Comoro  Ids. 

4  53 

10 

Memory  Rock,  Bahamas 

7  50 

3 

^—  River,  Guayana 

5  30 

8 

6 

Menadou  B.,  C.  Breton  Id. 

8  15 

5* 

Martaban,  Bay  of  Bengal 
Martin,  St,  dove,  Tierra 

2  20 

21 

MenamRiver,  (Paknam), 

5     7 

H 

3  30 

China  Sea,  W.  Coast 

del  Fuego. 

Menemsha  Bight,  U.S.  - 

7  45 

4 

5 

C  Horn 

3  50 

8 

Mensular  Id.,  S.E.  end, 
Sumatra. 

fi     0 

A 

Ids.,  Tierra  del  Fuego. 

%j     ^^^* 

9        V 

V 

Martin,  St,  de  la  Arena, 

3  30 

15 

Merbat,  Arabia,  S.E.Cst 

9     0 

6} 

Spain,  N.  Coast 

Mercy  Bay,  Banks  Land 

2 

Martin  Vas  Rocks,  South 

3  45 

Mercury  Bay,  New  Zea- 

7 21 

7 

2 

Atlantic. 

land. 

Martinique,  Robert  Harb. 

4-5 

Mergui,  Bay  of  Bengal, 

10  30 

18 

Carribean  Sea. 

E.  Coast 

Mary,    Cape  St.,  New- 

8 30 

7 

5 

Merigomish,  Nova  Scotia 

10     6 

H 

a 

foundland. 

Merville,  France 

9  36 

21 

17 

Mary  St.  Harb.,   Mada- 

4   0 

5 

Metway  Port,  NovaScotia 

7  50 

8 

a 

gascar,  E.  Coast 

Mevagizey,  England 

5    4 

15* 

u 

Newfoundland    - 

7  40 

7* 

5 

Mexillones  Port,  Bolivia 

10  32 

3 

Mary  Port  St.,  I.  of  Man 

11  10 

20 

16 

Mezen,  White  Sea 

1  48 

15-22 

St,  Scilly  Is. 

Maryport,  England 

4  18 

15} 

11} 

M'hulDwarka,  Hindoo- 

10  30 

7 

11     3 

18 

13 

stan,  W.  Coast. 

Mascat,  Persian  Gulf     - 

11  15 

6 

Miau-tau,   (Depot  Bay), 

10  35 

6 

Mason  B.,  New  Zealand 

11  10 

8 

6 

Yellow  Sea. 

Massacre  Bay  (Tasman 

8  45 

13 

9 

Miaveness,  Faroe  Islands 

3  12 

*i 

4 

corner),  New  Zealand. 

Michael,  St,  Azores 

12  30 

6 

Massacre  Bay,  Motu  Pipi 

9  50 

14 

10 

Michael  Seymour  Port, 
Gulf  of  Tartary. 

5  30 

3 

River,  New  Zealand. 

Massowah,  Red  Sea 

1     0 

3 

Middle  Cove,  Tierra  del 

3  30 

Matacumbe  Bay,  Lower 

8  23 

H 

1} 

Fuego. 

United  States. 

Middle  Id.,  Patagonia,  W. 

noon 

Matan    River,    G.     St 

2  15 

n 

7 

Coast 

Lawrence. 

Middlesbrough,  R.  Tees, 

3  55 

13 

10 

Matoya  Harbour,  Japan 
Matuku,  Fijii  Ids. 

6  50 

6 

1J 

England. 

■ 

6  18 

5 

3 

Middleton  R,  Bight  of 

4  15 

5 

Maule  River,  Chile 

10    0 

5 

Benin. 

Maullin  River,  Chile     - 

Manlmft'm,  H*y  nf  Bengal, 

0  80 

A 

8  30 
S  13 

6 

9 

V    vv 

2    0 

9 

22 

17 

Midway  Island,  N.  Pacific 
Mikuni  Roads,  Japan    - 
Milford  Haven  (St  Ann 

Mauritius  (Port  Louis)  - 

0  30 

1  0 

3 
1* 

** 

5  56 

s 

18 

ft         V 

14 

May  Cape,  United  States 

8  19 

6 

5 

Lighthouse),  Wales. 
Milford  Sound,  New  Zea- 

Mayday Bay,  Palawan  - 
Maybe  Id.,  Indian  Ocean 

9  55 

3* 

9  13 

8 

1 

4    0 

* 

land,  Mid.  Island. 
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High 

Rise. 

High 

Rise. 

Place. 

Water, 
Full  and 

Place. 

Water, 
Full  and 

a  •*•**%»• 

Change. 

Springs. 

Neaps. 

Change. 

Springs.  Neaps. 

h.  m. 

ft. 

ft 

h.  m. 

ft 

ft. 

i  Island,  Palawan, 

10  27 

2j 

Monts,  Point  de,  Gulf  St 

noon 

12 

6 

oast. 

Lawrence. 

t,Cumbrae  Island, 

11  50 

10 

6 

Montt   Port,   Reloncavi 

0  48 

18-20 

14-15 

ind. 

Sound,  Chile. 

(Temple  Point), 

10  27 

18 

13 

Moreno       (Constitucion 

10    0 

4 

i,  E.  Coast 

Road),  Peru. 

(Losing  Island), 

noon 

17 

14J 

Moreton  Bay,  Australia, 

9  30 

4-7 

i,  E.  Coast 

E.  Coast 

io,S.  Point,  Filipi- 

7    0 

6 

Morewellham,  R.  Tamar, 
England. 

6  12 

10£ 

6* 

id,  England 

6  24 

82} 

24* 

Morjovets  Id.,  White  Sea 

11  20 

17 

Harbour,   Golf 

1  16 

6 

4 

Morlaix  Road,  France   - 

4  53 

24 

18 

iwrence. 

Morro      (Sandy      Pt), 

5     0 

11 

[d.,G.StLawrence 

1  30 

6 

4 

Ecuador. 

gash,  Prince  Ed. 

3  30 

5 

3 

Mossel  B.,  Africa,  S.  Cst 

3  30 

6 

i 

Moudiuga  Id.,  White  Sea 

5  50 

3* 

Islands,    Mada- 

5    0 

15 

Mount     Desert    Island, 

11  10 

13 

r,  W.  Coast 

United  States. 

:rs  Rocks,  France 

6     6 

35 

26 

Louis  Bay,  R.  St 

2     0 

6-8 

4 

:hi  (Bar),    Gulf 

5  30 

5 

3 

Lawrence. 

iwrence. 

Mourondava,Madagascar, 

4  45 

12 

r-vos,  Bahamas  - 

9  30 

3 

H 

W.  Coast. 

ay  (Tide  Cove), 

10     0 

6* 

Mouton  Port,  Note  Scotia 

7  54 

7* 

6t 

i,  E.  Coast 

Moville,  Ireland     - 

7     6 

4 

4 

G.  of  St.  Law- 

2  30 

5 

3 

Mowah  Bunder,  Hindoo- 

1     0 

12 

H 

• 

stan,  W.  Coast 

ppi,  S.W.  Pass, 

H 

Mozambique  Han,  Africa, 

4  15 

12 

of  Mexico. 

E.  Coast 

que,  Labrador    - 

10  30 

6 

3 

Mucaras  Reef,  Bahamas 

7  40 

3 

Quay,  Stour  R., 

0  48 

11* 

Muerka,  see  Marka. 

ind. 

Mugeres  Harb.,  Bay  of 
Honduras. 

9  30 

1} 

,  Japan 

10  37 

11 

5 

Fijii  Islands 

5  50 

5 

Mull  of  Cantyre,  Scotland 

10  35 

4 

Gulf  of  Mexico 

irr. 

1-2 

Mulroy  Bay  (Bar),  Ire- 

5 40 

11} 

8 

island,  Chile 

10  30 

land. 

Road,  Red  Sea, 

noon 

4* 

Mumbles  Ltight  House, 

6     1 

27± 

20; 

oast). 

Wales. 

k 

4    0 

6 

Mungalaum    Id.,    China 

11     0 

5 

r,  Africa,  W.  Cst 

1  18 

10-12 

Sea,  E.  Coast 

ix  Bay,  New  Zea- 

3     0 

8 

6 

Mungullo  or  Mongallo  R., 
Africa,  E.  Coast 

4  45 

12 

sa  Port,  Africa, 

4     0 

Jl 

Murdounah  Id.  (E.  Cst), 

6     0 

3 

ast 

Red  Sea. 

Ids.,   Scotland, 

5  44 

12* 

8} 

Murray  Islands,  Torres 

9  30 

10 

oast, 

Strait 

3n       (Railway), 

0  15 

47 

37* 

Murray  Pass,  Bass  Strait 

11   10 

8 

>f  Fundy. 

Musa  Port,  Babuyan  Ids. 

5 

o  (Bar),  Portugal 

2  30 

7 

Mutlah  River,  (entrance 

10    0 

14 

ui    Harb.,   New 

8  15 

9 

7 

to  Biddah  River),  Bay 

ad. 

of  Bengal,  W.  Coast. 

>y,  United  States 

11  30 

*i 

4 

Mutlah    (Muda     Kali), 

11  45 

15 

ia,  Africa,  W.  C. 

6     0 

6 

Bay  of  Bengal,  West 

i,    S.  Australia, 

8  30 

5-7 

Coast 

ast. 

Mutton  Island,  Ireland, 

4  20 

13} 

9* 

t     Pt,     United 

8  20 

Si 

2 

W.  Coast 

a 

Myggenes  Fiord,  Faroe 

9     0 

n 

n 

y,  California     - 

10  22 

4} 

3] 

Islands. 

inery  Isles,  Aus- 

noon 

36 

W.  Coast 

e,  Scotland 

1  25 

13 

10 

Na  Vatu  Reef,  S.  Pacific 

6     8 

4 

■ 
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Place. 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Neaps. 


Naafe  R,  Bay  of  Bengal, 
E.  Coast. 

Naalsoe    Fiord,    Faroe 
Islands. 

Nafa-Kiang,   Loo   Choo 
Islands. 

Nagasaki  Bay,  Japan     - 

Nagore,  Bay  of  Bengal, 
W.  Coast. 

Nairai  Id.,  Fijii  Ids. 

Namki  Ids.,  China,  East 
Coast. 

Namoa  Harbour,  China 
Sea,  W.  Coast. 

Namoa  Island  (Clipper 
Koad),  China,  E.  Coast 

Namquan  Harb.,  China, 
E.  Coast. 

Namu  Harbour,  N.W. 
Coast  of  America. 

Nanaimo  Harb.,  Qulf  of 
Georgia,  Vancouver  Id. 

Nancowry  Harb.,Nicobar 
Islands. 

Nandi  Passage  and  Bay, 
S.  Pacific. 

Nangamessie  Harb.,Sumba 

Nangka  Id.,  Banka  Strait 

Nanoose  Harbour,  Van- 
couver Id. 

Nantucket,  United  States 

Napoleon  Koad,  Qulf  of 
Tartary. 

Narrinda  Bay,  Mada- 
gascar, W.  Coast 

Narrows  (First),  Magellan 
Strait 

(Second),  Ma- 
gellan Strait. 

Narnto  (Fukura)  Japan 

Nash  Point,  Bristol 
Channel. 

Nasparte  Inlet,  Vancou- 
ver Id. 

Nass  Bay,  America,  N.W. 
Coast 

Nassau,  New  Providence, 
Bahamas. 

Nassau  Bay,  Tierra  del 
Fuego. 

Natal  Port,  Africa,  S.  C. 

Naturaliste  Channel, 
Sharks  Bay,  Australia, 
N.W.  Coast 

Navallo  Port,  France     - 

Nazaire,  St,  France 

Naze,  The,  England 

Neath,  England     - 

Nee-ah  Harbour,  Oregon 


h.  m. 
10    0 

4  0 

6  28 

7  15 

8  15 

5  53 

8  30 

10  0 

11  15 

10  0 
0 

5  0 

9  15 

6  35 

11  30 

5  0 

0  24 
2  30 

4  30 

9     0 

10  0 

6  14 

6  25 

noon 

1  5 

7  30 
4    0 

4  30 

11  45 


8  42 
3  40 
0  6 
6  16 
0  33 


7 
9 

3J-4J 
17 

n 

7 

17 
15 
14 

8* 

*t 

17 
12 
15 

3* 
24 

15 

36-42 

23 

33 
12 
23 

4 

6 

6 
6 


13 

15* 
12* 


ft. 


*4 


n 


12J 


18} 


2 

25 


91 
11 

10 

6} 


High 

Water, 

Full  and 

Change. 


Rue. 


Springs. 


Needles  Point,  England  - 
Negapatam,  B.  of  Bengal 
Negro    Harbour,    Nova 

Scotia. 
Negro  River,  Patagonia 
Nelson,  New  Zealand    - 

Port,    Australia, 

N.W.  Coast 
Nempkish    River,  Van- 
couver Island. 
Nerbudda  River  (Broach 
Point,  Hindoostan,  W. 
Coast 
Neuf     Port,    Gulf  St 
Lawrence. 

,  River    St 

Lawrence. 
Neuharlinger  Siel,  Ger- 
many. 
Neuzen     or    Terneuse, 

North  Sea. 
Neville  Port,  Vancouver 

Id. 
New  Bedford  (entrance), 
United  States. 

Castle,  United  States 

Haven,  United  States 

London,  U.  S. 

—  Providence,  S.  W. 
Bay,  Bahamas. 

Perlican  Harbour, 

Newfoundland. 

Rochelle,  U.  States 

R.,  New  Zealand  - 

—  Ross,  Ireland 
Year  Sound,  Tierra 

del  Fuego. 

York,  United  States 

NewburyportfUnitedStates 
Newcastle,  Australia,  E.  C. 

England 

Ireland 

Newhaven,  England 
Newport,  United  States  - 
Wales,  (S.  a) 

(W.C.) 

New  Quay,  Wales 
Newton  Stewart,  Carty 

Quay,  Scotland,  W.C. 
Ngaloa,  Fp  Islands  - 
Nhatrang    Bay,   China, 

W.  Coast 
Nicholas,  St.,  Hark,  G. 

St  Lawrence. 

Port,  Fern 

Nicholson  Port  (Lambton 

Harbour)New  Zealand. 
Nicobar  Id.  fNancowry 

Harb.),  Indian  Ocean. 


h. 

m. 

9 

46 

5 

0 

8 

12 

11 

0 

9 

50 

noon 

0 

30 

3 

40 

2 

10 

8 

30 

11 

45 

1 

35 

0  30 

7 

57 

11  53 

11    16 

9  28 

7  30 

7  30 

11  22 
0  10 


6 
8 


4 
30 


8  13 
11  22 

9  0 

4  23 
11  4 
11  51 

7  45 
7  10 
7     0 

7  80 
noon 

6    0 

8  90 

1  55 

5  15 
4  30 

9  15 


ft 

7* 
3 

7 

14 
14 
27 

14 

25 


13 
14 

15 
17 

*4 

7 

H 

3 

4 


Netpt. 

ft. 
5 

5f 

10 


H 

8 

1*4 


54 
9 
3J-5 

104 

1«* 
20 

*4 

39 
12 
15 
12 

5 

H 

It 

8 
5 


8 
9 


11 


6} 

24 


6 

10 


♦4 

7i 


11 
15 

4 
29 

9 

6 


*4 
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Place. 


High 

Water, 

Fall  and 

Change. 


Rite. 


Springs. 


Neaps. 


St,    Bay,  Ma- 
Strait 

ulf  (Port  Her- 
jOnt.America. 
Belgium 
ep,  Netherlands 
ver  (Nnn  en- 
Africa,W.Coast 
Chan.,  White 

Twr.,White  Sea 

Sound,    China, 

t 

troup,  China  £. 

Yellow  Sea    - 
,  Yung  River, 
5.  Coast. 
America,  N.W. 

land,  Scotland 
i    Port,    Aus- 

Coast 

Bay  of  Fundy 
id,  Tierra  del 

er,  France 

Port,     Africa, 

oast 

>und,  Vancou- 

r,  Germany     - 
land    - 

.land,  S.  Pacific 
alabac  Strait, 
E.  Coast, 
e,  C.  Breton  Id. 
-  Edisto  River, 
States. 

irbour,    New- 
id. 
nds,    Malacca 

ari  (Bar),  Hin- 
W.  Coast, 
i,  Madagascar 
ay,  New  Cale- 

lbla  Harbour, 

. 

I  Bay,  Korea  - 

a,  Hindoostan, 

it. 

Inlet,    Van- 
d. 
df,  Patagonia, 

» 

m 

'ort,  Central 

u 

'ort,  Fijii  Ids. 


h.  m. 
0  50 

3  9 

0  18 
7  27 

4  8 

5  25 

6  0 
10  30 

10  0 

noon 

1  0 

6  0 

5  2 

4  30 

0  41 

2  30 

3  2 

2  35 

noon 

11  15 

0  30 

7  45 
10  50 

8  0 

7  10 

8  0 

5  30 

3  0 

5  0 
8  25 

6  36 

2  80 

1  45 

noon 

7  0 

3  10 
6  47 


ft. 
6 

10 

16 

4 
6 


2 

20 


6 
9 

18 

11* 
6 

50* 
5 

16 

H 

12 

4 

7 
5 

4 
7 

n 

15 
18 

15 

4 

10 

2* 
18 

12 

10 

12 

3J-5 


13 


15 


43* 


Hi 
3* 


13 


** 


12 


14 


Place. 


Numa-choa,  Comoro  Ids. 
Nunez  River,  Africa  - 
Nyminde  Gab,  Jutland  - 
Nysna  or  Knysna  Harb., 
Africa,  S.  Coast 


Oazy    Harb.,   Magellan 

Strait 
Oban,  Scotland     - 
Obb  of  Harris,  Isle  of 

Harris,  Scotland. 
Observatory  Inlet, 

America,  N.W.  Coast. 
^—  Id.,  China 

Sea,  E.  Coast 
Ocracocke  Inlet,  U.  States 
Octavia      Bay,       New 

Granada. 
Oelar  Cape,  Banka  Strait 
Oho  Sima,  Loo  Choo  Ids. 
Oibo  Harb.,  Africa,  E.C. 
Okarito   Lagoon,    New 

Zealand. 
01dPt.,Comfort,U.  States 
Old  Providence,  Bay  of 

Honduras. 
Olenji  Islands,  Lapland  - 
Oleron,  He  d',  France    - 
Olga  Bay,  G.  of  Tartary 
Omaider  Island  (Gulf  of 

Akabah),  Red  Sea. 
Omersari  R.,  Hindoostan, 

W.  Coast 
Omonville,  France 
'Om-rasas-Masirah, 

Arabia,  S.E.  Coast. 
One  Fathom  Bank  Light 

Malacca  Strait 
Onega  River,  White  Sea 
Ono  Ids.,  South  Pacific  - 
Ooloogan  Bay,  China  Sea, 

E.  Coast 
Oonting  Port,  Loo  Choo 

Islands. 
Oosaka  R.  (entr),  Japan 

City 

Oosima,  Japan    - 
Oosuka,  Japan      - 
Oparo  or  Rap*  Id.,  Ahurei 

Bay,  S.  Pacific. 
Oporto,  Portugal 
Orange  B.,  T.  del  Fuego 

Cape,  Magellan  Strt 

Orete,  $ee  New  River. 
OrfbrdHaven  (Bar),  Eng- 
land. 

Port,  California  - 

Quay,  England  - 

Orfordness,  England 


High 

Water, 

Full  and 

Change. 


Rise. 


TH 


Springs. 


Neaps. 


h.  m. 

3    0 

10    0 

2  45 

3  30 


10  18 

5  22 

6  16 

1     5 

11  0 

7  4 

3  30 

6  30 

7  30 

4  15 
11  40 

8  17 
irr. 

7  30 
3  50 

5  30 

6  0 

1  45 

7  29 
10    0 

6     0 

9  17 
6  0 
9  30 

6  35 

7  30 

8  17 
6  50 

9  16 
noon 


2 
3 
3 


30 

30 

0 


11  30 

11  26 

0  30 

11  15 


ft. 
14 
15 

H 

6-7 


12 
Hi 

23 

*i 
13 

12 

6 
9 

3 

1 

12 

19 

3 

4 

18 

in 

10 
15 

6-7 

4 

H 

8 


5 

1-2 

10 
5 


7* 

51 

8 


ft. 


IS 


S 


*i 


is 


1 

4 


o2 
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High 

Rise. 

High 

Rise. 

Place. 

Water, 
Full  and 

Place. 

Water, 
Full  and 

1 

Change. 

Springs. 

Neaps. 

Change. 

Springs.1  Neip*. 

b.  m. 

ft. 

ft. 

h.  m. 

ft. 

ft. 

Orinoco     River    (entr.) 

6    0 

3 

Pancol,  China  Sea,  E.C. 

9  40 

6 

Guayana. 

Pansand  Hole,  England - 

noon 

15* 

IS 

Orleans  Id.,  B.  St.  Law- 

5 40 

17 

13 

Paposo,  Chile 

9  40 

5 

rence. 

Paquique  Cape,  Bolivia  - 

9  45 

Ormond,  Kenmare  River, 

3  43 

10 

7* 

Para,  Brazil,  N.  Coast  - 

noon 

11 

Ireland. 

Parahiba,  Brazil 

5     0 

9-12 

Ornsay,  L  of  Skye 

5  50 

14j 

l°i 

Paranagua,  Brazil 

8     0? 

*i 

Orlov  Letni  C.,  White  S. 

5  18 

4 

Parenga-renga  Harbour, 

7  54 

7 

Os  Ilheos,  Brazil 

4  30 

New  Zealand. 

Osaki,  Japan 

5  55 

6* 

Panda  Id.,  New  Granada 

3  15 

10* 

Oscuro  Cove,  Patagonia, 

0  55 

20 

Parsboro,  Bay  of  Fundy 

0  17 

43 

37J 

W.  Coast. 

Pasado  Cape,  Ecuador  - 

3  80 

10 

Osprey  Reef,  Australia, 
E.  Coast 

8  36 

6 

Pasages  Port,  Spain 

3     0 

12 

9 

Passage  or  Culebra  P., 

9     0 

1 

Ossabaw  Sound,  U.S.    - 

8  19 

8 

6* 

Caribbean  Sea. 

Ostend,  Belgium 

0  25 

19 

15 

■  Id.,  Banda  Sea  - 

noon 

6 

Otago  Har.,New  Zealand 

2  50 

7 

5 

Passandava  Bay,  Mada- 

5   0 

15 

Otaheite,  South  Pacific  - 

noon 

n 

gascar,  W.  Coast 

Otterswick,  Orkneys 

9  13 

11 

8 

Patapsco  R.  (Bodkin  Pt) 

5  42 

n 

I 

Otway  Port   Patagonia, 

11  37 

6 

United  States. 

W.  Coast 

Patersons    Inlet,     New 

1  10 

5 

6 

On  ou  Kinsh  Inlet,  Van- 

noon 

12 

Zealand. 

couver  Id. 

Patterson  Port,  Australia, 

4     0 

13-20 

6-12 

Ounalashkald.,  America, 

7  30 

7J 

N.  Coast. 

N.W.  Coast 

Patrick  Port,  Scotland  - 

11   10 

15 

12 

Ouro R.Africa,  W.  Cst 

noon 

8-9 

Patta  B.,  Africa,  E.  Cst 

4  30 

10 

Ovalau,  Fijii  Islands 

6    0 

3-5 

Patteson  Port,  Vanu  Lava 

6  40 

5 

Owasi,  Japan 

7     0 

5* 

2 

Id.,  Banks  Ids. 

8 

Ower    Shoal,   England, 

6  30 

Patuxent  R.,  U.  States  - 

1  16 

2 

1* 

East  Coast 

Pat j  tan  Bay,  Java 

3     0 

7 

Oxbaasheia,  Svee  Fiord, 

noon 

8 

Paul    de  Loanda,    San, 

4  30 

5 

Norway. 

Africa,  S.W.  Coast 

Oyster  Bay,  United  States 

11     7 

n 

8 

Paul  St  Id. ,  Indian  Ocean 

11     0 

3 

Oystreham,  France 

9  38 

21 

16 

G.  St  Lawrence 

8     0 

5 

3 

• 

Paumben  Pass,  Bay  of 

Bengal,  W.  Coast 
Payta  Port,  Peru 

1  30 

2 

Packsaddle  Bay,  Tierra 

3  30 

6 

3  20 

3 

del  Fuego. 

Pearce  Point,  Australia, 

6  55 

20 

26 

Padstow,  England 

5  13 

20} 

16} 

N.  Coast 

Paghara  (entrance),  Eng. 

11  30 

16* 

12f 

PecketHarb.,  Magln.  Strt. 

9  30 

7 

6 

Pago  Pago,  Navigators 

4t 

Pedro     Gonzales,    New 

3  50 

16 

Ids.,  S.  Pacific. 

Granada,  (Trapichi  Id.) 

Paimpol,  France 

6     0 

31 

234 

PedrOySaiifPasSyPatagonia, 

0  30 

9 

Palais,  Port  le,  Belle  Re, 

8  18 

"i 

10} 

W.  Coast 

France. 

0  45 

*i 

3* 

A.  acau^vr* 

PalliserCape,New  Zealand 

6     0 

6 

California. 

9     ^«0 

Palm  Isles,  Australia,E.C. 

8-10 

Peejow,  see  Pidioe. 

Palma,  Canary  Ids. 

0  30? 

9? 

Peel,  Isle  of  Man 

11     8 

16* 

U 

PalmasCape,  Africa,  W.C. 

4  30 

4 

Pegasus  Port,  New  Zealand 
Peh-tang-ho,  Yellow  Sea 

11  50 

8 

6 

Palmedo  Road,  Sumha  Id. 

15 

8  33 

10 

7* 

Palmeira  Point  Ceylon  - 

9  30 

7-11 

Pei-ho  or  Peking  River 

3  40 

10 

n 

Paluan  Bay,  Mindoro    - 

5 

(entrance),YellowSea.* 

Pamarung  Ids.,  Borneo, 

8-10 

(Tien-tain) 

Pelew  Islands,  N.  Pacific 

7    0 

4 

E.  Coast 

6 

Pampang  Bay,  Java 

7-8 

PelicanLagoon,Kangaroo 

5    0 

6 

Panama   Road,    Central 

8  23 

15-22 

10-16 

Id.,  Australia. 

America. 

Pelorus     Sound,     New 

9  35 

11 

7 

Panbula    River,  Austra- 

9   0 

4-6 

Zealand. 

lia,  E.  Coast 

PeUworm,  Denmark 

1  60 

10 

*  Time  and  rise  much  affected  hy  winds. 
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Place. 


High 

Water, 

Fall  and 

Change. 


Rise. 


Springs. 


Neaps. 


ba  Channel,  Mozam- 

que. 

—  Id.,  Mozambique 

broke        Dockyard, 

ales. 

Ag,  Malacca  Strait  - 

is  Cape,  Tierra  del 

lego. 

ler  Harb.,  Strait  of 

K>rgia,  B.  Columbia.* 

che,  Portugal 

aarch  Rocks,  France 

ington  R.,  Bight  of 

min. 

acola,  G.  of  Mexico 

illie,     R.      Tamar, 

igland. 

land  Firth,  Stroma, 

S.  Side. 

Swona,  E.  Side 

W.Side 

Great  Skerry, 

E.  Side. 
W.  Side 


ance,  England 

j  Isles,  Middle    or 

>.  1  Id. 

South        or 

>.  2  Islet,  Australia, 

Coast 

n  Id.,  G.  of  Aden   - 

ambuco,  Brazil 

i     Banhos,    Indian 

ean. 

lse,  La,  Strait,  Japan 

>n  Cape,  Sharks  Bay, 

istralia,  N. W.  Coast 

i,  Scotland 

la  B.,  Mexico,  W.C. 

idore  Ids.  (Makung 

rb.),  China  Sea. 

,  St.,  Bay,  C.  Breton 

and. 

Harb.,   Prince 

ward  Island, 
'head,  Scotland 

Passage,    Bay    of 
ndy. 

Port  B.  of  Islands, 
wfoundland. 
•1  Bay,  St  Francis 
e,  Australia,  S.  Coast. 
:uraRock>Patagonia, 
.  Coast 

sant  Point,  Wusung 
rer,  China,  E.  C. 
idelphia,  U.  States  - 
3  B.,  E.  side,  Ma- 
lan  Strait 


b.  m. 

4    0 

4  15 
6  12 

noon 
6    2 

6     0 

1  54 

3  16 

4  15 


5  55 
9  47 

10  24 
9  35 

11  4 

10  53 

4  30 

10  30 

10  30 

noon 
4  45 
1  30 

10  30 
0  45 

3  35 

10  30 

7  30 

8  30 

0  34 
10  41 

10  42 

noon 

0  50 

0  35 

1  18 

9  30 


ft. 
11 

12 
21 

9 
12 

13 


13* 


7f 


16i 
16 

14 


7 
8-6 
5 

6 

7 

6 

4 

10} 
22 

5* 
6 

16 

13 

24 


ft. 
15i 


7 

4 

18* 


8 
5J 


6 


13 


Place. 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Neaps. 


Philip  Port,  1^     .j    « 


-Queens  Cliff 
-Nepean  Point 
-Dromana 
-SchnapperPt 
-BellarineJetty 
-Harvey  Point 
-Geelong 
-Williaxdstown 
-Melbourne  - 


Piankatank  R.   (Cherry 
Point),  United  States. 
Pichidanque  Bay,  Chile  - 
Pictou  Har.,  Nova  Scotia 
Pidioe  or  Peejow  Bay, 

Lombock. 
Piedras     Point,     South 

America,  E.  Coast 
Piedras  Cay,  Cuba 
Piel  Harbour,  England  - 
Pierre,  St.,  Newfoundland 

Island,  China  Sea, 

E.  Coast 
Pigeon  Bay,  Yellow  Sea 
Pihkishan  Ids.,  China,  E. 

Coast. 
Pillar  C.,  Magellan  Strt 

Cape,  Tasmania  - 

Pillars,  R.  St  Lawrence 
Pimlea    Harb.,    Africa, 

E.  Coast 
Pinas  Bay,  New  Granada 
Ping  Yang  R.,  Korea    - 
Pinmill,    Orwell   River, 

England. 
Pio  Quinto  Port,  Babu- 
yan Islands. 
Pirie  Port,  Spencer  Gulf, 

Australia,  S.  Coast 
Pisco  Bay,  Peru 
Piti  Palena,    Patagonia, 

W.  Coast 
Piti  River,  Hindoostan, 

W.  Coast. 
Placentia,  Newfoundland 
Plank    Point,    Spencer 
Gulf,  Australia,  S.  Cst 
Playa  de  Incia,  Cuba     - 
Playa  Marie  Bay,  Cali- 
fornia. 
Playa  Parda  Cove,  Ma- 
gellan Strait. 
Pleasant  Port,  Falkland  L 
Plettenberg  Bay,  Africa, 

S.  Coast. 
Ploughrescan,  France    - 
Ploumanach,  France 


h.  m. 

9  42 

10  50 
10  53 
2  19 
2  14 
2  21 
2  89 
2  30 
2  31 
2  48 
10     5 

9  20 
10     0 


11   15 

8     0 

11     5 

8  33 


11  45 
8  30 

1     0 

1     0 

5  0 
4  30 

3  15 
7  45 
0  20 

6  0 

7  15 

4  50 
0  23 

10     5 


ft. 


3 

2i 

3 

2| 

2* 

3 

n 

2 

5 

6 

10-12 

6 

2l 
28 

6* 

4 

8 
17 


6 
17 
12 

14 
21 
12 

6 

9-11 

4 
10 

9 


9  15 

8 

6  15 

6-8 

7  31 

2i 

9  20? 

7-9? 

1  8 

5  0 
3  10 

6 

5  17 
5  15 

25} 
244 

ft. 

5J 
2 

'4 

2 
2 

21 
2* 
2 


21 


10 


14 


18} 

18} 


*  From  observations  made  in  the  month  of  October. 


High 

Rise. 

High 

She,     , 

Place. 

Water, 
Full  and 

Place. 

Water, 
Fall  and 

Change. 

■<l>ri!ii!!-. 

S»ns. 

Change. 

Iprina* 

»•*•, 

h-  m. 

ft 

ft. 

h.  m. 

It 

ft. 

Plumper    Cove,     Howe 

ia 

Portsmouth   Dockyard, 

11  41 

121 

iu 

Sound,  G.  of  Georgia, 

England. 

British  Columbia.* 

Portsmouth,  UnitedStatea 

11  23 

10 

*J 

Sound    (Pane 

13 

Possession  Bay,  Magellan 

a  35 

'M-Ai 
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15 

8  33 
3  30 

2} 
12* 

6 

2  0 
8  83 

7} 

1  0 

10 

4  0 

9 

4  0 

10 

5  0 

15-18 

5  20 

15-18 

8  10 

36-42 

7  30 

13 

7  40 

14 

5  50 

6 

10  0 

12 

8  0 

6 

6  13 

7  22 

8 

noon 

14} 

9  80 
9  5 

5} 
10 

4  11 

11  0 

15} 
5 

7  10 

10 

5  31 

12 

•  9  40 

*} 

0  30 

14 

4? 
29 


4? 

12 
10* 

5J 

6 
9 
9 


6-9 


7 
10 

4* 

.a 


9 


11 


Set  Note  at  page  173. 
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Place. 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Neaps. 


Place. 


High 
Water, 

Foil  and 
Change. 


Rise, 


8pringa.  Xetpa. 


Scilly  (St  Agnes  Id.)   - 

(St  Mary   Id.), 

England. 

Trescow 


Sea  Bear  Bay,  Patagonia, 

E.  Coast 
Seaforth  Loch,  Athline, 

Scotland. 
Seaham,  England 
Seal  Cove,  Grand  Manan, 

B.  of  Fundy. 
Seal  Id.,  C.  Sable,  Bay  of 

Fundy. 
Seamount  Bay,  Mulroy 

B.,  Ireland. 
Sebastian,  San,  Brazil  - 
-  Tierra  del  Fuego 
■  Spain,  N.  Coast 

B.,  Africa,  S.C. 

Sedashigar    Bay,*  Hin- 
doostan, W.  Coast 
Seer  River,  Hindoostan, 

W.  Coast. 

Juggee 

Segoro  Wedie  Bay,  Java 
Sein,  Chausee  de,  France 
Seleney  Bay,  Lapland  - 
Selsea  Bill,  England  - 
Semiahmoo  Bay,  Gulf  of 

Georgia,        America, 

N.W.  Coast 
Senegal  (Bar) 

(Guet  N'dar)     - 

— —  (St.  Louis),  Africa, 

W.  Coast 
Seoul  River,  Korea: 

Po-teu-mai 

S6oult 
Serraia,  Hindoostan,  W.C. 
Serrana  Bank,  Mosquito  C. 
Serranilla  Bank,Mosquito 

Coast 
Sesham  Islands,  Hang-chu 

Bay,  China,  E.  Coast 
Setubal,  Portugal 
Seudre,  R.,  (entr.),  France 
Seurin,  St.,  France 
Seychelle  Archip.  (Maybe" 

Id.,  Indian  Ocean). 
Seymour  Narrows,  Bri- 
tish Columbia. 
Seypan  Id.,  see  Saipan. 
Seven  Islands,  Lapland  - 
Bay,  Gulf 

St  Lawrence. 
Sha-lui-tien  Banks  (west 

part),  Yellow  Sea. 


h.  m. 


4 
4 

4 
0 


30 
18 

22 
45 


6  16 

3  24 
10  54 

9  49 

6  44 

2  0 

7  0 

3  0 
3     8 

10     0 

10  30 

1  30 
9  0 
3  21 
7     9 

11  45 

2  0 


8  42 

8  42 

10     0 


7  20 
9  30 

1  0 

irr. 
11  45 

2  30 

3  31 


4 
4 


11 
0 


4     0 


8  20 

1  40 

2  50 


ft. 
16 
15} 

16* 
20 

15 

14* 
20 

12] 

4 

12 
6 

6i 

11 

6 

8 
17* 

9 

16* 
12 


6 
6 
6 


i* 


16 
6 

16 
2 
2 

14 


11$ 
15 

U* 
6* 

11 


12 
9 

10 


ft 
12 

11* 
12* 


10 

10} 
15 

10* 


9 
5 


10 
12 

12* 


13 


7 
11 


5 

8 


Shab    Kadun,     Arabia, 

S.E.  Coast. 
ShaYbu-saifeh,    Arabia, 

S.E.  Coast 
Shalbet  Island,  Hindoo- 
stan, W.  Coast 
Shallow  Hark,  Falkland 

Ids. 
Shanghai,Yang-tae-Kiang, 

China,  E.  Coast 
Shao-king,      Si    Kiang, 

China,  E.  Coast 
Sharja,  Persian  Gulf 
Sharks  Bay,  Naturaliste 

Channel. 
Sharks  Bay,  Denham  Sd. 
— ^—      Freycinet 

Reach. 
— — —      Freycinet 

Estuary. 
— - — —  Cape  Perron 
— ^—  HamelinPool 
Australia, 
N.W.Coast 
Sharpness,  England 
Shediac   Harbour,  New 

Brunswick. 
Sheephaven,  Ireland 
Sheemess,  England 
Sheet  Harb.,  Nova  Scotia 
ShefeenIsland,Africa,S.C. 
Sheffield  Island,  U.  States 
Shelburne,  Nova  Scotia  - 
Sheldrake    Island,    Gulf 

St  Lawrence. 
Sherbro  R.,  Africa,  W.Cst 
Shields,  North,  England 
Shihtau  Bay,  Yellow  Sea 
Ship  Harb.,  Nova  Scotia 
(New  Id.), 

Falkland  Islands. 
Shippigan,      Gulf      St 

Lawrence. 
Shoal  Bay,  Australia,  N.C. 

E.  Coast     - 

Shoal  Water  B.,  Australia, 

E.  Coast 
Shoalhaven  River,  Aus- 
tralia, E.  Coast 
Sholl  Bay,  Smyth  Chan. 
Shoreham,  England 
Shushartie  B^VancouverL 
Si  Kiang  or  West  River, 

China,  E.  Coast: 
„        (San-shui)     - 
„        (Shao-king)  - 
„        (Wuchan)     - 


h.  m. 
9  20 

9  45 

noon 

9  30 

0  40 


1     0 
11  45 

0    5 

3  0 

4  15 

0  45 

5  0 


{ 


7 
1 

8 
5 

0 
8 

4 


58? 

0 

0 
32 
37 

6 
40 


10  58 
8     4 

6  0 

7  50 
3  23 
1  30 

7  54 
10  30 

3  42 

6    0 

8  30 

10  30 

8  30 

11  45 
11  34 


} 


ft. 
10 

10 
9 
6 

10 
8 

6 

6 

5 
5 

3* 

i 

28? 


11} 
16 

«t 

12 

8* 

7 

5 

6 

13* 
9 

«* 

4 

18-25 

12-18 

6-9 

6 
16 
IS 


5 

10 

7 

H 


*  Spring  tides  rise  a.m.  6  feet,  p.m.  7*  feet  from  October  to  March  |  and  the  contrary 
the  year. 

t  In  the  River  Seoul  spring  tides  rise  from  16*  feet  at  the  entrance  to  6*  fat  at  SaoaL 
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Place. 


tiiver,  Malacca  Strt 

-  off  the  town 

R.,  China  Sea, W.C. 
>uth  Cape,  Australia, 
Coast 

.  Leone,Africa,W.C. 
ar  R.  (Bar),  Sumatra 
bo,  Japan 
La  Port,  Japan 
loseki,  Japan 
is  Bay,  Africa 
is  St,  Island,  U.S. 
jcn      Port,    N.W. 
ist  of  America, 
pore,  New  Harbour, 
lacca  Strait* 
taer  Mata,  Hindoo- 
2,  W.  Coast 
,  Africa,  W.  Coast  - 
Hardy  Ids.,  Torres 
ait,  E.  Coast 
S.    Pellew  Islands, 
strnlia,  N.  Coast. 
Gulf  of  Mexico     - 
America,   N.W. 

istf 

>en    Fiord,    Farce 

inds  : 

between  Stormoe  and 

Sandoe. 
between  Hestoe  and 

Sandoe. 
;n    or    the    Skaw, 
land. 

y,   Great,  E.  side, 
ltland  Firth, 
y,  Great,  W.  side, 
ltland  Firth, 
ies,  Ireland,  N.  Cst 
ies,  E.  Coast, 
gate    Inlet,   Queen 
arlotte  Islands. 
Ness,  Scotland 
,  Ireland 

hden,  Orford,  Eng- 
d. 

»bane  Bay  Ireland, 
Coast 

Bay  (Mullaghmore) 
land. 

—  Har hour,  Ireland 
tche-gat,  North  Sea 
t  Hd.,  Ireland,  W. 
ist 

Is  Lighthouse,  St 
urge's  Channel. 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Neaps. 


h.  m. 
9     0 

9  44 
9  15 

7  55 

6  0 

7  30 
5     0 

8  30 
2  44 
7  43 
1  30 

9  45 

5  20 

5  0 
9  15 

7  30 


0  34 


5  0 
5  30 

5  56 
11     4 

10  53 

6  15 

11  0 
1     0 

11  50 

4  2 
1     0 

5  49 
5  18 

5  23 
0  50 
4  30 

6  0 


ft. 
12 
11 
7 
10 

8 

4* 
7 
3-5 
8 
5 


3 


17-22 

10 

24 

4 
10 

4-7 

2 
5-7 

1 
7} 


5 
13 
17 


21 


ft. 


6 

14-17 
H 


7* 
7* 


3 
10 
14 


74 
7| 

H 

10 
10 


Place. 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs. 


Neaps. 


Smerwick,  Ireland 
Smith  Sound,  Newfound- 
land. 
Smithville,  United  States 
Smoky  Bay,    Australia, 

S.  Coast 
Smyth  Harbour,  Tierra 

del  Fuego. 
Snape    Bridge,    Orford, 

England. 
Snapper  Point,  Australia, 

S.  Coast 
Socoa,  France 
Society  Bay  (SolivanBay), 

Yellow  Sea. 
Socotra  Id.,  Indian  Ocean 
Sofala  River,  Africa,  E. 

Coast. 
Solitary  Ids.,  Australia, 

E.  Coast. 
Solomon  Islands,  Indian 

Ocean. 
Solovet  Road,  White  Sea 
Sonderho,  Fano,  Denmark 
Sooke    Harbour,    Van- 
couver Island. 
Soonmianee      Harbour, 

Persian  Gulf. 
Sosnovaia  Bay,  White  Sea 
Sosnovets,  White  Sea    - 
Souma,  White  Sea 
Sourabaya  Strait,  Java  - 
Jansen  Chan- 
nel. 
South  Farallon,  California 
South  Rock,  Ireland 

Southampton,  England  - 

South  West  Bay,  New 

Providence. 

Cape,N.Zealand 

Southerner  Scotland    - 
Southwold,  England 
Spain,  Port  Trinidad      - 
Spaniards    Bay,    New- 
foundland. 
Spencer  Bay,  Africa,  W. 

Coast 
Spensers  Anchorage,  Bay 

ofFundy. 
B.,  Africa,  aW. 

Coast 
Spenser    Gulf;  (Thorny 

Passage,)  Australia,  S. 

Coast 
—  Point  Lowly 


{ 


h.  m. 
3  50 

7     8 

7  19 
0  15 

noon 

3  0 

4  40 

3  19 

0  15 

7  20 

4  0 

9  15 

1  30 

5  0 

2  22 
2     0 

9     0 

2  40 
11  44 

6  30 
irr. 
irr. 

10  37 
10  58 

10  30 
0  45 

7  30 

noon 

11  20 
10  20 

4  30 

7  45 

10  50 

11  42 
10  50 
noon 

7    0 


ft. 

"* 
3* 

** 
6 

«* 
6 

H 

12* 
8 

8 
19 

5 

5 

4 

8 

9? 

6 
18 

5* 
4-6 

H 


\ 


4i 
13 

13 


7 
28 

6* 

4 

5-6 
39 
5-6 
6-8 

6-8 


ft. 
8 


5-7 


3 
10 


t 


9* 


** 

8 

3 


33 


le  low  water  at  Singapore  is  affected  by  a  large  diurnal  inequality,  amounting  at  times  to  6  feet 
le  rise  at  Sitka  as  given  by  Commander  Pearce,  H.M.S.  Alert,  in  his  remarks  in  I860,  does  not 
7  feet,  but  on  the  authority  of  Commander  Pike,  H.M.S.  Devastation,  (1862,)  the  local  pilots  say 
e  rise  sometimes  is  as  much  as  16  feet    The  tides  at  Sitka  are  affected  by  diurnal  inequality. 


High 

Rise. 

High 

RUe. 

Place. 

Water, 

Full  and 

Flaw. 

Water, 
Fall  and 

Change. 

Spring*. 

Neap*. 

Change. 

*"** 

■aw 

ft. 

ft. 

h   tn 

ft. 

A 

Spcnwr  Tort  Augusta*  - 

8  30 

9-19 

Sunderland,  England 
N.,  England  - 

3  23 

>H 

II 

Point  ltilej 

4! 

3  30 

is 

"! 

Wallaroo  - 

4-5 

Supc  Bay,  Peru    - 

4  50 

3 

Spliax   Roads,    Mediter- 

4  30 

S 

3 

Sural    (entrance),   H in- 
doostan,  W.  Coast. 

9  45 

19 

1) 

Spicers    Cove,   Hay     of 

11   35 

ST 

30} 

(town),Hindoostan, 

19 

Fundy. 

W.  Coast. 

Spider  Id..  China,  E.  C.  - 

10     0 

IT 

Surge  Narrows,  Strait  of 

6      0 

Si'ii'kfroop,  Germany    - 

11   30 

8 

Georgia. 

Spitzbergen  (Boll  Sound) 

8  M 

Surinam,  Guayaua 

6     0 

*i 

Dunes  Sound 

0  34 

si 

Sussex  Port,  Falkland  Ids. 

8  la 

6 

Spurn  It  (Number  }{.), 

5  26 

18| 

15 

Sutton  Pool,  England    - 

5  32 

15, 

"1 

England. 

Sviatoi  Nos,  Lapland     - 

9  15 

Stolen  Island,  Tierra  del 

4  30 

8 

Svinoe  Fiord,  Fseroe  Ids. 

fit 

*i 

Fuego. 

S  wai  n  Reefs,  Australia.E.C 

10  25 

Staunton  Id.,  Yellow  Sen 

1   30 

a 

3 

Swallow   Bay,   Strait   of 

1    17 

5 

Sleilacoom  Tort,  Oregon 

4  48 

u 

Magellan. 

Stephen?  Port,  Australia, 

8  30 

4-4) 

Swan  Id.,  Bats  Strait     - 

9  35 

6 

E.  Coast. 

Point,      Australia, 

0  10 

26 

Falkland 

T  45 

T* 

W.  Coast. 

Islands. 

Swan  River,  Gage  Road 

8  50 

SI 

Stewart  Harbour,  Tierra 

2  SO 

Port  Grey, 

9      0 

1-]1 

del  Fncgo. 

Australia,  W.  Coast 

Stirling.  Firth  of  Forth, 

3  S3 

rj 

*i 

Swansea,          (Mumbles 

6      1 

STJ 

H 

Scotland . 

Lighthouse),  Wale*. 

Stirrup  Cava,  Bahamas  - 

7     0 

4 

Pwaiau,  China,  E.  Coast 

3      0 

9 

Stockton  (Tees),  England 

11 

Swift  Buy,  Australia,  N. 

18 

Stonefield  (Loch  Etive), 

1     S 

Coast. 

Scotland. 

Swona.  E.  side,  Pentland 

10  24 

10 

-\ 

Stonehaven,  Scotland      - 

1    10 

14 

n 

Firth. 

StoningtoE.  Uuil'd  fi rates 

9      7 

H 

9 

W.  side,  Tenlland 

9  35 

10 

7 

Stornowny,  Lewis  Island, 

6  4G 

la 

H 

Firth. 

Scotland. 

Sydney,  Australia,  E.  CsL 

8  SB 

41 

4 

Straugford  (Kill  ardPoin  t), 

10  S3 

l* 

"J 

Sydney  Harb.,Cape  Breton 

9     0 

S 

4 

'Quay    -         - 

0  31 

13 

B! 

Head  of  Lough 

0  44 

n 

Tn-tsing  ho  Yellow  Sea  - 

4  10 

101 

s 

(Turioy  Rocks). 

Table  Bay.  Africa, W.  Cat 

Taboga,  New  Granada  - 

a  40 

s 

». 

Streaky   Bay   (Blanche- 

1      0 

5 

4      0 

14 

port),  Australia  S.  C. 

Tabou  It,  Africa,  W.Cst 

4  45 

3-4 

Stroma,  S.  side,  Pentlaad 

9  47 

If 

6 

Tabuai  Island,  S.  Pacific 

3 

Firth. 

Tadeo,  San,  River,  Pata- 

11  45 

f 

Stromness,  Orkneys 

0     0 

10 

n 

gonia,  W.  Coast 
Tahiti,  S.  Pacific 

Stuart  Channel   (Oyster 

u     0 

10 

M 

Harbour). 

Taliri,  Persian  Gulf 

3     0? 

Cowilchin 

10-18 

Tai-cho  ho.  Yellow  Sea  - 

0  15 

6 

Harb.,  Vancouver  Id. 

Taichow  Ids.,  China,  E.C. 

9      0 

14 

Stuart  Island,   Strait  of 

e   o 

12-14 

Tsi-Toi  Bay,  China  Sea, 

9  30 

H 

Georgia. 

E.  Coast 

SoadJTa  Atoll.  Maldives 

1     0 

Takush  Harbour,  British 

1      0 

14 

1 

Sunl  Port,  Luxon      -     - 

a 

Columbia. 

Suderoc  Fiord,  Faroe  Ids. 

6     0 

H 

Tl 

Talcabusuo,  Chile 

10  14 

S 

Suei  Bay  (head  of  Gulf), 

11      0 

T 

Talcon  Island,  Patagonia, 

1      3 

»H 

Red  Sea. 

W.  Coast 

Snghra,  Arabia,  S.E.  Cat. 

e   o 

T [lilung  Channel,  Canton 

1  30 

«* 

Sum  burgh  Head.  Shetland 

9  49 

River,  China. 

Sunday  or  Rnoul  Island, 

0     0 

Ta-lien-whan  Bay,  Yel- 

10 47 

10} 

• 

S,  Pacific. 

low  Sea, 

*  At  Port  Augusts,  when  the  wind  veers  round  to  Went  and  South,  and  blows  _ 
if  much  aa  14  feet    Commander  John  Hutchison ,  R.N.,  Admiralty  Survey,  South 


strong,  t  he  rise  b*>  tm 


nigh 

Rise. 

High 

Rise. 

Hace, 

Water, 
Full  and 

Place. 

Water, 

Full  and 

Change, 

Springs 

Neap*. 

Change. 

Springs. 

Neaps. 

b   m 

It 

ft. 

h.  m. 

ft. 

ft. 

i  Ura.  Harbour, 

8  40 

s-b 

4-6 

Tenby,  Wales 

5  *a 

37 

30 

d.,  Japan. 

Tener  Cape  Verdife,  Ids., 

B, 

6 

Harbour,  China 

11  43 

7-10 

(Santa  Crux). 

-Coast 

Terceira,  Aiores 

0  32 

4* 

..George  Town, 

0     5 

10 

74 

Teriberka  It.  Lapland  - 

7  SO 

13 

Tereinakau  River,  New 

9  55 

9 

!t,   Launceston, 

1      0 

is* 

Zealand. 

Teraeuse     or     Nenaen, 

I  35 

15 

11 

-Port,  Magellan 

1   40 

6 

North  Sea. 
Terschellina;        (West), 

B  40 

4  18 

8 

Netherlands. 

Tetrina,  "White  Sea 

3  17 

7 

hy,  United  States 

it  ai 

ii 

» 

Tetuan,  Africa,  N.  Coast 

a  33 

31 

a 

Ki     Channel, 

6     0 

6 

4 

Texel   {outside  Sboals), 

6  SO 

Netherlands. 

6  37 

U 

101 

Thirsty  Sound,  Australia, 

10  49 

13-18 

id. 

E.  Coast 

Africa,  N.  Coast 

1  42 

8 

Thomas  St.,  Id.,  Africa  - 

3  35 

41 

g  Harbour,  Mada- 

4  30 

1 

Thompson  SiL,  New  Zea- 

11 30 

B 

,  E.  Coast. 

land. 

Api,  China  Sea 

7 

Thorny  Passage,  Spencer 

13    0 

6-8 

Bolus,  Malic ca 

9  30 

10} 

t 

Gulf,  Australia,  S.  C. 
Thorbniiude,  Jutland      - 

3  34 

3 

Jew  Hebrides   - 

5  35 

3 

Three  Hummock  Island 

11  30 

10 

nnock.      United 

0  41 

8 

11 

(E.  side),  Bass  Strait 
Three  Kings  Islands,  New 

8    0 

7 

.ely  Harbour,  Su- 

G  10 

B 

Zealand. 
Three  Point*  Cape,  Africa, 

4    0 

4 

i   or  New  Ply- 

9  30 

1! 

9 

W.  Coast 

,  Sew  Zealand. 

Three  Rivers,  River  St 

11  30 

Ireland 

4  57 

141. 

104 

Lawrence. 

1   46 

8 

*i 

Tbrogs  Point,  U.  S.       - 

11  30 

H 

•t 

11  23 

S3 

IS 

Thurso,  Scotland  - 

8  38 

134 

Ticao  Island,  (Port  San 

6  30 

6 

o  Cove,   United 

8     4 

n 

»* 

Jacinto)  Filipinas. 
Tictoc  Bay,  Patagonia   - 

1  45 

11 

*n,  United  States 

9  57 

si 

Ticn-pak  Harb.,  China, 

H 

9  44 

81 

11? 

East  Coast. 

rouebe,        Nova 

10     0 

8 

5 

Tilly  Bay,  Strait  of  Ma- 

1  30 

s 

m  Bay,  Japan     - 

5  50 

S 

Timballier   Bay,  G.    of 

3 

;  River,  Korea  - 

6  30 

13 

Mexico. 

fa  Harbour,  New 

7   10 

8 

4* 

Tiughao,  Chuaan,  China, 
E.  Coast 

Tobago,  Caribbean  Sea  - 

11     O 

13 

9 

;.,  (entrance)  Bay 

10  30 

SO 

3     0 

4 

a 

ogal,  E.  Coast 

Tobermory,  Isle  of  Mull 

5  36 

18 

9| 

ver  (liar),  Scot- 

3     G 

IS 

14 

Toboe  AU  Point,  Banks  J" 
Strait                          \ 

8  30I-B- 

\» 

10     OlHf 

-oo-bay,     Cliina 

10  15 

8 

Tonio  (Inland  sea),  Japan 

11     0? 

G.  Coast 

Tongatabu,  S.  Pacific    - 

B  50 

la  Harb.,  Raiatea 

1 

Tongsang  Harb.,  China, 

11  30 

13 

.  Pacific. 

£.  Coast 

o.I{o&d,Ba]y.(N. 

5    0 

H 

Tiinuing,  Germany 

1  55 

", 

■) 

Toona,   Gulf  of  Kutcb, 

1  80 

16 

Jsrb.,  Ireland      ■ 

"i 

.5} 

Hindoostan. 

<Bur),  England 

3  45 

15 

Tooniang  Id.,  Bias  Bay, 

3     0 

outh,  England    - 

6     0 

13 

>i 

China,  E.  Coast 

irry,  Hindoostan, 

11  40 

5 

T.iorimt  Point,  Australia, 
E.  Coast 

9  45 

6 

8 
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High 

Rise 

High 

Rise. 

Place. 

Water, 
Full  and 

Place. 

Water, 
Full  and 

Change 

Springs.  Neaps. 

Change. 

Springs.  Net 

h.  m. 

ft 

ft. 

h.  m. 

ft. 

ft. 

Topaxe  Harbour,  British 
Colombia. 

3    0 

16 

11* 

Tsau-liang-hai  or  Chosan 

7  45 

7 

2 

Harb.,  Korea. 

Torbay,  England  - 

6    0 

13* 

10 

•  Tsu-sima  Sound,  „ 

8  30 

8 

C 

Toro  Point  Chile  - 

9  45 

|  Tsugar  Strait,  Japan     - 

5     0 

5 

Torta  Bay,  Africa,  W.  C. 

3  30 

3 

Tsuruga,  Japan     - 

1  30 

2 

Tortola,  Virgin  Islands  - 

8  30 

*t 

!  Tudri  River  (bar),  Hin- 

10     0 

6* 

i 

Tortugas,  Florida,  U.  S. 

9  56 

H 

1 

|      doostan,  W.  Coast 

Touron  B.,  Cochin  China 

3     0 

4 

Tudwall,  St,  Road,  Wales 

7  45 

14 

Tova  or  Na  Vatu  Beef, 

6     8 

4 

j  Tuesday  Bay     - 

1     0 

6 

&  Pacific 

Tumaco  Road,  Ecuador  - 

2  33 

12 

Towan  Id.,  China,  E.  C. 

9  20 

13 

Tunis,  Mediterranean     - 

3 

Tower  Id.,  Galapagos    - 
Townshend  Harb.,  Tierra 

? 

? 

Turks  Islands,  Bahamas 

3 

2  80 

5 

Tuna  Bay,  White  8ea  - 

9  54 

11 

del  Fuego. 

Turner  C,  Prince  Edwd. 

6  10 

4 

2 

Townshend  Port,  Oregon 
Tracadie,  Prince  Ed.  Id. 

3  49 

** 

5 

Island. 

7     0 

H 

2 

Turtle   Island   (North), 

11     0 

18 

Tracey  Harbour,  British 

noon 

16 

11* 

Australia,  W.  Coast 

Columbia. 

S.  Pacific 

6  11 

4 

Tracy    Island,     Korea, 

8  58 

"t 

H 

Tuticorin  Harlx,  G.  of 

1   15 

»* 

U 

S.  Coast 

Manar,  Bay  of  Bengal, 

Tree  Islands,  Norway     - 

11  45 

7 

W.  Coast 

Trawbreaga  Lough,  Ire- 

6 10 

11. 

»* 

Tutukaka  Harbour,  New 

7     0 

9 

land. 

Zealand. 

Treguier,  France  - 
Trek  Island,  White  Sea- 

5  82 

25 

18* 

Tweed   Riyer    (Danger 

9  30 

6 

10  48 

20 

* 

Point),  Australia  E.C. 

Trepassev,  Newfoundland 
Treport,"  France    - 

7     0 

6* 

5 

Twofold  Bay,  Australia, 

8  15 

5-7 

11     9 

27 

21 

E.  Coast 

Tres  Cruces  Point,  Pata- 

1 15 

16 

Tylatiap  Harb.  Jara,  S.C. 

8  45 

3* 

gonia,  W.  Coast 

Tynemouth(Bar),England 
Tyssen  Id.,  Falkland  Ids. 

3  20 

14* 

11 

Triangles,  Gulf  of  Mexico 

** 

8     0 

6 

Trieste,  Adriatic 

9  85 

4 

Tytando  Inlet,  Jaya  ^    - 

6  30 

5 

Trincomalie  Har.,  Ceylon, 

8  18 

2 

1* 

Typa  Anchorage,  China, 

10    0 

7 

S.  Coast. 

E.  Coast 

Tringano  R.,  G.  of  Siam, 

8     0 

China  Sea,  W.  Coast 

Trinidad  (Port   Spain), 

4  30 

4 

3 

Ubatuba,  Brazil    - 

4     0 

** 

Caribbee  Islands. 

Uinne,  New  Caledonia  - 

6  48 

4* 

Trinity  Bay    (Bull  Id.) 

7  22 

»* 

2 

UistNorth(Kallin),Scot- 

5  59 

18$ 

H 

Newfoundland. 

land,  W.  Coast 

— —  Harbour,    New- 

7 10 

»* 

2 

(Vallay),  Scot- 

6 10 

"* 

H 

foundland. 

land,  W.  Coast 

— —   Opening,  Great 

9  15 

7-12 

South,  (Loch  Bois- 

5  47 

12} 

H 

Barrier  Reds. 

dale),  Scotland,  W.  C. 

Tripoli  (Syria),  Mediter- 

10 20 

2 

Ulladulla  Harbour,  Aus- 

8 30 

6 

ranean. 

tralia,  E.  Coast 

Tristan  da  Cunha,  South 

8 

Ullapool,  Loch  Broom, 

6  40 

14* 

m 

Atlantic 

Scotland. 

Triton  Bay,  New  Guinea 

1     8 

7 

1 

Ummen  Nakheflah,  Per- 

7 30? 

8? 

Harb.,  Newfound- 

7   0? 

2-4? 

sian  Gulf. 

land. 

Underwood    Port,    New 

6  10 

8 

i 

Bank,  Magellan 

9     0 

15 

Zealand. 

Strait. 

Ungava,  Hudson  Bay*  - 

67 

Tromso,  Norway  ■ 

1  45 

8 

Union  Bay,  La  Plata     - 

3  10 

12 

9 

Troon,  Scotland             - 

11  50 

10 

n 

Union,   Fort   la,  G.  of 

3  15 

10} 

4 

Tronbridge  Shoals,  Aus- 

4 18 

7 

4-6 

Fonseca,  Cent  America. 

tralia  S.  Coast 

Unsang,  Borneo 

8    0 

** 

Truro  (Quay),  England 

5     5 

10 

6 

UperniTik,  Greenland   -. 

11     0 

8 

Tsang  chow    Id.,    Bias 

8  30 

Upstart  Bay,  Australia, 

9     0 

6 

Bay,  China,  E.  Coast 

E.  Coast 

i 

*  St*  Note,  page  167. 
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High 

Rise. 

High 

Rise. 

Place. 

Water, 
Full  and 

Place. 

Water, 
Full  and 

Change,  i 

Springs. 

Neaps. 

Change. 

Springs.  Neaps. 

h.  m. 

ft. 

ft. 

h.  m. 

ft. 

ft. 

ipan 

5  55 

4* 

*-l 

VictoriaRirer,  TurtiePt* 

7  15 

7-13 

,  Japan 

7  30 

6 

5 

Australia,  N.W.  Coast 

h,  Shetlands     - 

9  45 

6* 

5 

Victory    Pass,     Smyth 

1  25 

6 

JPalawan,  China 

11     0 

H 

Chan.,  S.  America,  W.C. 

,  Coast 

Vigo,  Spain  - 

3    0 

12-13 

Port,  Australia, 

1  45 

34 

Vila    Harb.,    Sandwich 

5     0 

5 

18t 

Id.,  New  Hebrides. 

France        -     - 

3  32 

191 

13} 

Vin  Harbour,  G.  St  Law- 

5 45 

5 

8 

islands,  Red  Sea 

6  14 

2-6 

rence. 

w  Granada 

4     0 

12 

Vincent,  St,  Cape,  Mada- 
gascar, W.  Coast 

4  45 

12 

S     0 

1 

>rway 

noon 

9 

n 

Port  St,  New 

5  50 

A 

Port,  Chile       - 

10  35 

5 

Caledonia. 

Harb.,  Ireland  - 

3  42 

11 

8 

Vingorla,  Hindoostan,  W. 

11     0 

8 

6* 

.en-Caux  ^France 

10  46 

27 

21* 
21} 

Coast 

—  sur-Somme, 

11  46 

27 

Virgin     C,     Magellan 

8  80 

36-42 

» 

Strait 

rorthUUt,  Scot- 

6 10 

in 

8* 

Viti  Leyu,  Fijii  Id. 

6  47 

&i 

er.  Coast. 

Vivero,  Spain,  N.  Coast 

3     0 

15 

R.,  Patagonia, 

0  18 

5 

Viziadroog.    See  Geriah. 

ast 

Vladimir,  St,  Bay,  G.  of 

irr. 

2 

k>,  Chile 

9  32 

5 

Tartary. 

a  Island,  Aus- 

9  30 

7 

4 

Volcano  Ids.,  China,  E. 

11  30 

15 

7* 

N.  Coast 

Coast 

rt  Bay,  Australia, 

9  15 

6 

Vorouoy  C,  White  Sea  - 

11  20 

17 

Coast. 

Vulavu,    Isabel    Island, 

/  about 
\4h. 

J4-5 

is  Saddle,  Yel- 

4  20 

10 

84 

Solomon  Islands. 

•a. 

:.   See  Alcmene, 

8     6 

4 

Caledonia. 

Waagoe  Fiord,  Faeroe  Ids. 

6    0 

H 

n 

r  Turtle  Island, 

6  11 

4 

Waddington  Harb.,  Bute 

6    0 

13 

ific. 

Inlet  B.  Columbia. 

iouth  Pacific     - 

6  20 

5 

Wahaay  Harb.  (Oram), 

6    0 

3-4 

t,  Netherlands  - 

1     0 

15 

11 

N.  Coast,  Moluccas. 

Ireland 

3  44 

10* 

71 

Waikato  R.,  New  Zealand 

0  30 

12 

9 

iy,Australia,S.C. 

11  56 

7 

Waikawa  Harbour,  New 

2  30 

9 

7 

larbour,  Austra- 

2  15 

6 

Zealand. 

Coast. 

Wairoa  Riyer,  New  Zea- 

6 45 

7 

4 

12,  G.  of  Mexico 

2 

land. 

»n    Bay,    G.    of 

inr. 

H 

1* 

Wakaya  Id.,  Fijii  Ids.    - 

6    0 

4 

3 

0. 

Wakefield    Port,    Aus- 

4 40 

11 

Chan.    (Chusan 

9  40 

14 

tralia,  S.  Coast 

,  China,  £.  Coast 

Walker  Creek,  Choiseul 

6  20 

H 

i,     Hindoostan, 

noon 

16 

13 

Id.,  Falkland  Ids. 

►ast 

,  R  Tyne,  Eng- 

10* 

ly,  Nova  Scotia 

10    0 

9 

6 

land. 

Port,  Brazil     - 

3     0 

4 

Wallace  Har.,Noya  Scotia 

10  30 

8 

5 

Australia, 

2  40 

5 

Wallis  Id.,  Torres  Strait 

irr. 

7 

tst 

Walton  Bay,  England    - 

7    8 

39] 

22} 

,St.JuandeFuca 

inr. 

7-10 

5-8 

Walvisch   Bay,   Africa, 
W.  Coast 

1  54 

6 

Riyer,  Holdfast 

9    0 

16 

10 

Wanchu  R.  (entrance), 

9    0 

15* 

,  Australia,  N.W. 

China,  E.  Coast 

fPitrrt  China 

9  30 

15* 

Mosquito 

0  19 

15-24 

E.  Coast 

Australia,  N.W. 

Wang-kia  Bay,  Yellow 

Sea. 
Wang-kia-tia  Bay,  Yel- 

2 80 

9 

7 

■   Sandy  Id., 

1  17 

3-10 

6    0 

12 

9 

ilia,  N.W.  Coast 

low  Sea. 

High 

Bis*. 

High 

Rise. 

Place. 

Water, 
Full  and 

Place. 

Water, 

Full  and 

Change. 

Springs.  SeatpaJ 

Change. 

jSprtaf. 

M. 

h.  in. 

ft 

ft.    j 

km 

ft. 

st 

Wanganui  R.,  New  Zea- 

10 IS 

6        West-kappelle,  North  Sea 

0  40 

»i 

11 

land. 

i    West  Quoddy,  B.  of Fundy 

ii  ia 

si 

It 

Ink!, Sew  Zea- 

11 SO 

7 

6     '   West  River.   China,   E. 

land. 

Coast,  »rt  Si  Kiang. 

Wangari  Harbour,  New 

7     0 

D 

"        Western  Port,  Australia, 

0   12 

H 

4 

Zealand. 

1       Muscle  Rock. 

Wangaroa  Harbour,  Hew 

8  IS 

7 

10J 

;i 

Zealand. 

i       Bourchier  Channel. 

Wangnnirullarbour,New 
Zealand. 

1     0 

1       French  Id.  (Spit). 

Wangcroog,  Germany   - 

11   35 

HI 

Wcstmanshaven,    Faeroe 

8     0 

■i 

n 

Wapitagim  Ilarb.,  0.  of 

10  30 

3     .       Ida. 

,   Westness,  Orkneys 

9   11 

10 

4 

Waratnh  llav,  Australia, 

1 

Weston-super-mare,  Eng- 

B  34 

37 

S.  l'oa.t.  ' 

War.-*    River,   Hindoo- 

9  10 

B 

Weatport,  Ireland 

4  57 

12J 

si 

Miin,  W.  Coast. 

Wexford,  Ireland 

7  SI 

S 

Wnrlcigh    Quay.    River 

0  47 

Uj 

lOj      Whningaroa      Harbour, 

9  SO 

1! 

Tavv,  England. 

New  Zealand. 

Warnboro'  Sd.,  Australia, 

3-4 

Whsmpoa  fin  March    - 

1 

W.  Coait. 

(Docks),  i  In  April      - 

1   15 

,  7-8 

WalTCflpohll,       Carling- 
ford,  Ireland. 

11   10 

Ml 

11 

China      |_IuMay&June 

0  30 

J 

See  foot  note,  p.  21, 

E, 

1  Whitby,  England 
White  Doglds.,ChinaJLC 

«i 

Ireland. 

9     0 

18 

Warsheek  Roods,  Africa, 

4  30 

8 

Whitehaven,  England    - 

11    14 

S3, 

uj 

10 

Watch  Hill.  United  State* 

9     0 

3 

4 

Wick,  Scotland         -      - 

ii  as 

Waterford  (llridge),  Ire- 

13J 

Wieklow,  Ireland      -     - 

10  29 

•1 

land. 

WideBay,  Australia^.  C. 

8  30 

6 

Water-ford    (Duacnnnon 

s  SO 

m 

10 

Widewoll,  Orkneys 

9     3 

10 

n 

Port). 

Wigton,  Scotland 

11  30 

Waterloo  Oar,  Africa,  S. 

4     0 

6 

Wilberforce  Cape,  Aus- 

8 10 

10 

Coait. 

tralia,  N.  Coast. 

Wcbeck 

G  SI 

7 

4 

Wild    Wave    Bay,   Loo 

8     0 

8 

Webling  Point.  Spencer 

G   10 

S-9 

Cnoo  Islands. 

Gulf,  Australia,  S.  C. 

William  Prt.,FalkIand  Ida. 

5  IS 

7 

ii 

Week  Islands,  Tierra  del 

S     0 

S 

New  Zealand 

0  45 

Fuego. 

Scotland,  W.C 

11   10 

IB 

w 

Wei-hai    or    Kyan-chau 

S     0 

IS 

9 

Wfltatttad,  North  Sea   - 

3  80 

6* 

Bay,  Yellow  Sea. 

Willis  Islets,   Australia, 

8     0 

6 

Wci-hai-wei       Harbour, 

9  30 

B 

E.  Coast. 

Yellow  Sea. 

Willoughby  Cape,  Kan- 

4  10 

C 

Weir  Head,  11.   Tamar, 

6  H 

51 

\\ 

garoo  Id.,  Australia. 

England. 

Wilmington.UnitedState* 

9     6 

3 

<i 

Welcome  B.,  Patagonia, 

0  50 

H 

Willunga  Port,  Austra- 
lia, S.  Coast 
Winter  Harb.,  Melville  Id. 

4     0 

s 

Wellealey  la.,  Australia, 

7  30 

8-12 

I  SO 

H 

N.  Coast. 

Wiuterton  Ness,  England 

8  S5 

q 

» 

Wellfleet,  United  Stalei 

11     S 

13} 

IS 

Winyab  Bay,  U.S. 

7  38 

.! 

Wells.  Kim-land 

7    0 

13 

Wisbeach,  England 

7  30 

IS 

Wells  Bar,  England 

6  SO 

IB 

Wisbeach  Eye,  England 
Wiveohoe,  Colne  Ri»er, 

so 

Wenman  1  «les,  (ialapagoa 

a  io 

0  10 

IS 

it 

Weeer  (entrance),  Ger- 

11  30 

14 

England. 

W.ilslenholm         Sound, 

11     8 

*1 

(light  Teasel)   „- 

o  ao 

10 

Arctic  Regions. 

Weet  Cove,  Kenmare  R,, 

3  5a 

10 

H 

Woodbridge  or  Bawdsey 

11  43 

12 

» 

Ireland. 

Haven  (Bar),  England. 

Gat,  Netherlands  - 

0  35 

10 

Hill,Australia,E.C. 

10  20 

94 

Quay),  England. 
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Place. 


High 
Water, 
Full  and 
Change.  Springs. 


Rise.        ] 


Neaps. 


dge       (Wilford 

»),  England. 

k  Id.,  Louisiade 

P- 

Bay,    Strait    of 

Ian. 

Hole    (entrance 

rineyard  Sound), 

1  States. 

(entrance 

Buzzard    Bay), 

1  States. 

Island,     Great 

Strt.,  Australia, 

ist. 

h,  England 

fton,  England    - 

«,  Stour  River, 

ad. 

•  Oog,  Germany 

'ape,  Scotland    - 

Jay,  Loyalty  Ids. 

ieef,  (Bird  Islet) 

ilia,  E.  Coast. 

Si  Kiang,  China, 

Coast. 

River  (entrance), 

tse-Kiang,China, 

ist. 

Fort  A.  - 

(Pheasant 

'. 

>hr  Id.,  Denmark 

ps  Bay,  Java    - 


iditerranean 
3awa    Harbour, 

• 

,  Yellow  Sea  - 
•  Kiang  (Light 
at  entrance), 
,  E.  Coast, 
h  Haven(Brush), 
ad. 

-  Bay  of  Fundy 

-  Bridge,  England 


h.  m. 
0  55 

7  15 
0  34 

8  34 

7  59 

9  14 


1  37 

11     4 

0  29 

noon 

7  30 
6  30 

8  3 


0  30 


0  30 

0  35 

1  50 
5     0 


10     0 
7  15 

0  15 
noon 


10     9 


ft. 

7 

4 
8 
2 

10 

18$ 

20 

12 

9? 
15} 
5-6 

6 

1-1* 
15 


15 
13 

8 


3 


6 
15 


** 


16 
5 


ft. 


Place. 


High 

Water, 

Full  and 

Change. 


Rise. 


Springs.'  Neaps. 


1* 


15$ 
15 


10$ 


10* 

8 


10 


13 

4 


Yarmouth  Road,  England 
Isle  of  Wight, 

England. 
Yealm    River,    Bigbury 

Bay,  England. 
Yedo  Bay,  (Yoku-hama) 

Japan. 
Yellaboi,  Africa,  West  C. 
Yeu,  He  d',  France 
Ylo  Road,  Peru 
Yobuko,  Japan 
Yoko-hama,  Yedo  Bay, 

Japan.* 
York  C,  Australia,  East 

Coast 
Factory,  Hudson  Bay 

River     (Moody's 

Wharf),  United  States. 

Road,  Magellan  St 

-  Harb.,    Newfound- 
land. 

Youghal,  Ireland 
Ythan  River,  Scotland   - 
Yugi  Sima,  Japan 
Yu-hn-kan    Bay,   China 

Sea. 
Yung  R.,  Chinhae,  China, 

E.  Coast. 

Ning-po-fu, 

China,  E.  Coast 

Yung-hing  Bay,  Korea  - 
Yura  Harbour,  Japan  - 
Yuranouchi,  Japan 


Zambezi  River  (Pearl  Id.), 

Africa,  E.  Coast 
Zand  Bay,  Java     - 
Zanzibar,  Africa,  E.C.  - 
—        (Channel), 

Africa,  E.  Coast 
Zaudzi,  Mayotta,  Comoro 

Ids. 
Zebu  Port,  Filipinas      - 
Zeyla,  Africa,  33.  Coast  - 
Zierikzee,  Netherlands  - 
Zoolla,  Red  Sea 


h.  m. 
9  15 
f  10     0 
I  noon 

5  37 

6  0 

7  10 
3  6 

8  15 

9  l£ 
6  0 

11   15 

11  15 
9  35 

2     0 

10  37 

5  14 

11  25 
9     5 

11  20 

1     0 

5  20 

6  5 
6     0 


4  30 

5  0 
5  20 
4  15 

4  10 

noon 
7  15 
2    0 


} 


ft. 
6 

7 

16* 


10 

W 

6 
9 
4 

10 

10-14 
3* 

9 
5$? 

12] 

"4 

18* 
9 

3i 

3 


12-15 

10 
11 

12 


7 
8 

10 
4-5 


j 


*i 

6* 
10*1 

«i 

4f 


tf 


10 
6} 


**! 


9 
8 


*  With  southerly  winds  the  tide  rises  about  2  feet  higher. 
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